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DESERT CITIES 


HAT man builds himself cities in the midst of deserts proves the 

wide range of his adaptability to environment, and his inherent 

urge to seek the sunshine. His need for sociability, his dependence 
upon light, are both fulfilled by his desert cities—in Turkestan, Iran, Arabia, 
Saharan and Sudan Africa, Arizona and the Argentine. ‘The restless, 
vagrant life of the dry lands where water and growth are scarce, and drought 
desiccates the soils, is centered upon their desert cities. 

Much of man’s history has been written in tales of desert cities and thei 
errant folk. WKalgan and Kashgar, Tashkend and Samarkand, Bokhara 
and Teheran, Bagdad and Damascus, Jerusalem and Mecca, Medina and 
Bethlehem—-how those names fill pages of old Asita’s chronicles! Cairo 
and Khartoum, Kordofan and Sokoto, Kimberly and Mafeking have shaped 
Africa’s destiny. Tucuman and Potosi, Mendoza and Cochabamba form 
whole chapters of South America’s interesting records. Los Angeles, Las 
Vegas, El Paso, Santa Fe, Tucson, Chihuahua, Durango, Monterey, and 
Managua are names that echo down the corridors of North America’s past. 

Cities of drought, of sunshine, of cool nights and hot noondays, of adobe 
and brick, of nomads and shepherds, of warriors and priests, of temples 
and shrines, of learning and faith, of fair women and seers—they are 
cities that the deserts have spawned, and that have graced them down the 


centuries. 
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TUCSON: CITY OF SUNSHINE 


Margaret 1. Parker 


AR south in the 


dese rt of southe rh 


bush 


\rizona, Sixty 


creosote 


miles from the Mexican border, 


is the ( it\ ot Tu son Figure 1 where 


the primary means of support for a 


large fraction ot the population is «ck 
from. the 


1940 


within 


indirectly, 
sunshine. The 


1 population of 35,752 


rived, directh Ol 
scale of 


showed 


census of 


the city limits. It was estimated that 


the population of suburban districts 


raised the total for the metropolitan 
60 000 evidence ot 


that dat The 


( hambet of Com 


area to Phere is 


rapid 


1946 estimate of the 


SIT ( 


growth 


merce was 90.000. 50.000 in the eit 
and 40,000 in suburban areas Twents 
five hotels, acres of “‘motels”’ and tourist 


courts, dozens of ranches in the 


cuest 


surrounding plains and neighboring foot 


hills, hundreds of 


apartments and cot 


tages house visitors who annualh 


come 
by thousands to gain health and winter 
Pucson’s warm sunshine 


comtort trom 


Van, 
homes provide tor 


the benefits of 


hospitals, sanatoria and rest 


who seck 


climate. (Df 


invalids 
the desert 
the students from other states who at 


tend the University of Arizona in Tu 


cson, many choose it for reasons of health 


and the advantages of outdoor 


Numet 


and on 


winter 


life on its sun-drenched campus 


ous private schools in the city 


neighboring ranches give training to 


bovs and girls sent here to CSCAp the 


North. The 


district is crowded with gift shops which 


harsh winter of the business 


cater to the tourist trade. Tributary 
irrigated farm lands yield cotton as their 
chief cash crop, the hot, sunny summers 
of the low latitude desert promoting 


vield. Near by fruit 
ranches ship to the North and East each 


high per acer 


vear, upon orders residents and 


from 


winter visitors, hundreds of boxes of 


citrus fruits and dates, “tree ripened” 


in Arizona sunshine. 


The ‘‘sunshine citv’’ of today is the 


product of long evolution. Late in 


the seventeenth century an Indian 


village, surrounded by 


patches of melons 


nestled it the base 


ind corn and beans, 


of the conical black hill now known as 


‘A”™ Mountain 
ern outskirts of the 


t). “Fhe 


the village ‘St 


which rises on the west- 


modern citv (Figure 
Indians ire said to have called 
ookzone,’’ meaning “‘at 


blac k hill.’ \ccording 


kreem inl The City ot 


the base ot the 
to M. P. 


Its Foundation and Origin of Its Name, 
1939 


Pucson; 
‘Tucson, , the name ‘*‘ Tucson,”” pro- 
nounced by Mexicans ‘TOok-sone,”’ Is 
this Indian 
different opinion | e: 
ID. W. Page: Tueson, the 
Phoenix, 1930) is 
called ‘‘Stookzonac,”’ 
of dark 


springs which formerly) 


a modification of name: a 


Lockwood and 
Old Pueblo, 


that the village was 


meaning ‘‘place 


springs,’ because of certain 


existed at the 


base of the 


hill. In any case, Father 


Kino, a Jesuit priest and explorer who 


visited the village in the sixteen nineties, 


recorded it in his diarv as ‘San Cosme 


del Tucson.”’ The name ‘* Tucson” was 
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inherited by the white settlement which 
in later years developed on a site close 
by that of the Indian village. 

In the 
teenth century Tucson was an isolated 
military post, flying the flag of the Mex- 
ican Republic and sheltering a small 


second quarter of the nine- 


garrison for the defense of the northern 
thick, 
Pack-trains at intervals brought 


frontier country within 
walls. 
supplies from the south and, now and 


then, bands of soldiers en route or an 


occasional trapper who sought shelter 


for a night brought news of the outside 
world to this remote and lonely outpost. 


MARICOPA 


Phoenix. 


VINYOSINVS 


OF 
SOUTHERN ARIZONA 


° $0 


adol eC 
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the starkness of the city’s desert setting, 
for the Directory of 1881, enumerating 
the assets of the town, describes in 
detail an amusement park in which there 
was ‘‘a large plot of green grass, both 
grateful to the sight and gladdening to 
the heart.”’ 


The 


have brought illustrate well the chang- 


transitions which the centuries 


ing significance of geographic factors. 
The 


hotels, its busy 


modern city with its expensive 
real-estate offices, its 
stately University, its pleasant homes, 
whose green lawns are shaded by pepper 
and palm trees, its ‘‘juice fountains,”’ 
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FIGURE 1. 


When the 
in 1880, it 
American frontier town, with a popula- 


railroad reached Tucson 


was a slowly expanding 


tion of seven thousand, its streets lined 
with adobe buildings, peopled with min- 
ers and cowboys, and dotted with gam- 
It had burst 
out of its stout protecting walls, but re- 


bling houses and saloons. 


tained a deeply rooted fear of raiding 


from whom United States 


Apaches, 
troops, stationed seven miles away at 
Fort Lowell, still guarded it. There can 


have been little in those days to relieve 


Counties of southern Arizona, and location of cities and towns referred to in the text 


little 
blance to the rough and ready, frontier, 
Natural 
features have changed only as man has 
but 
them have altered. 


its Sunshine Club, bears resem- 


desert town of earlier decades. 


modified them, adjustments to 
An examination of 
the environmental factors will give a 
basis for the study of changing adjust- 


ments. 


THE ENVIRONMENTAL COMPLEX 
South of the high Colorado Plateaus 


whose deep canyons, carved in multi- 
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colored rocks, give to northern Arizona 
much of its scenic beauty, the Basin 
and Range Province, which adjoins the 
plateaus on the west, curves eastward, 
occupying the entire southern half of 
the state the 
Mexican frontier. 


and continuing across 


Topography : Situation and Site 


Most of Pima County (Figure 1), of 


which Tucson is the 


county seat and 


only sub- 


that 
division of the province which Fenneman 


the 


major city, is within 


designates as ‘Sonoran Desert’”’ 


and describes “widely 


as composed of 
separated short ranges in desert plains.” 


For the region as a whole the deta hed 


short ranges, chiefly of the fault-block 
type, have a prevailing north-south 
trend, but with various exceptions. 
Those bordering the plain on which 


Tucson stands are so arranged as almost 


to surround it, defining a roughly semi- 


circular basin (Figure 3) with a max- 
imum width of about twenty-five miles 
from east to west and a north-south 


extent of some fiftv miles near its western 
margin along the course of Santa 


The Basin”’ 


fined constitutes only a segment of the 


the 


Cruz. ‘Tucson thus de- 
drainage basin of the Santa Cruz, but 


it is Im some measure separated from 
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those parts of the drainage basin which 
lie to north and south of it by sub- 
surface, rock barriers which are believed 
to extend beneath the river valley near 
Rillito, where the northern prong of 
the Tucson Mountains meets the valley, 
and near Tubac, at the southern entrance 
to the Tucson Basin. Within the basin, 
near the Mission of San Xavier del Bac, 
a similar subterranean rock dam crosses 
the valley. (S. 
Ground Water 
Basin, Arizona 
of the U. S. 


cson, 1943}, p. 21.) 


F. Turner and others: 


Resources of the Santa 


Cruz [mimeographed 


report Geol. Survey, Tu- 


Highest of the ranges bordering this 


basin are the Santa Ritas (Figure 3), 


whose culminating peak has an altitude 
of 9,432 feet, and the Santa Catalinas 


Figure 2), which dominate the land- 
scape of Tucson, their southern face 
rising above the basin floor as a_ pre- 


cipitous mountain wall, which attains 
in Mount 
9,150 


elevation of 
Heights above 8,000 feet 
are reached by the major peaks of the 


Lemmon an 


feet. 


Rincons. The mountains of the western 


rim are lower, the summits of the 
Tucson Mountains, nearest of all the 
ranges to Tucson, being below 5,000 


feet. ‘“‘A’’ Mountain, the symmetrical 


cone-shaped peak at the base of which 





FIGURI 
Catalina Mountains in the background 


Tucson as seen from “ 


A” Mountain, looking eastward across the Tucson Basin, Santa 
Courtesy of Gever 
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the seventeenth-century Indian village 
stood, is an outlier of these mountains, 
near the southern end of the range and 
just beyond its eastern base (Figures 
3, 4). 

Four major gaps in the encircling 
mountain wall give access to the basin 
That between the Rincons 


Santa 


(Figure 3). 
into the 
adjoining San Pedro Valley (Figure 1). 
the 


and the Ritas opens 


Between Tucson Mountains and 


the Sierritas a passage leads west into 
the Avra Lowland, which is occupied 


by a tributary of the Santa Cruz. 


Through the opening between the Sier- 


ritas and the Santa Ritas, the Santa 


Cruz, which flows northward from a 


point thirteen miles south of the Mex 
Its exit 


ican border, enters the basin. 


is by way of the gap between the west 


MISSION OF SAN XAVIER.) 
OEL BAC 


MINERAL Hil 
SAN ZAVIER 





Ficure 3.—The Tucson Basin 
short ranges chiefly of the 
the Sonoran Desert 


The detached 
fault-block t\ pe in 
have a pre 


vailing north 


south trend, but those bordering the plain on 
which Tucson stands form an exception and 
define a roughly semi-circular basin of which 
the maximum width about 25 miles east to 
west, and the north-south length, some 50 mile 


near itS western maryin 
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ern end of the Catalinas and the northern 
part of the Tucson Mountains. 

The varies in altitude 
between 2,000 and 4,000 feet, sloping 
up toward 


basin floor 
the south and also rising 
gently from the river valley on the west 
base of the mountain arc 
the rim. In the 
vicinity of Tucson this slope between 


toward the 


which forms eastern 


valley and mountain is divided into 
three terraces or benches separated by 
low escarpments not everywhere clearly 
defined (Figure 4). Near the mountain 
base the basin floor is in places deeply 
dissected to form rolling foot-hill coun 
try. Farther from the rim the benches 


are crossed here and there by shallow 


washes, but in many areas their smooth 
surfaces are little interrupted and present 


broad 


expanses having scarcely pet 


ceptible slope. Tucson is near the low, 
northwestern 
land 2,300 to 


kigures 3, 4). 


corner of the basin= on 


2,500 feet in elevation 

The course of the Santa Cruz through 
the basin is marked by a shallow, flat 
floored valley ranging from less than a 
mile toa mile and a half in width, within 
which is entrenched, to varying depths 
feet, a 


times dry. 


not exceeding twenty channel 


which is at most except in 
rare years of exceptionally high precip 
itation, the channel carries water only 
for periods of a few hours or days follow 


ing heavy rains. The city is built for 


the most part on the bench lands which 
immediately adjoin the valley on the 


Figure 4), 


cast though a small part 
of it is within the valley flat east of 
the channel and one narrow prong of 
settlement’ included within city limits 


extends beyond the channel and across 


the flats of the opposite bank, just north 


of “A” Mountain. North of Tucson 
the valley of the Rillito, the major 
tributary of the Santa Cruz, and a 


similarly ephemeral stream, crosses the 


plain, skirting the Catalina foot-hills 
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and joining the Santa Cruz about seven 


miles below the city (Figures 3, 4). 


At Tucson the Santa Cruz bends to 
the northwest and continues in. that 
direction for a hundred miles beyond 
the Tucson Basin to a junction with 
the Gila’ River. Jclow the narrows 
near Rillito (Figure 3), which divides 
the upper from the lower half of the 


Santa Cruz Basin, the valley flat widens, 


the channel divides into several 


branches, entrenchment ceases and, in 
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to the Gila, whose valley leads westward 
to the Colorado (Figure 1). 
Basin and range topography roughly 
similar to that which surrounds Tucson 
the 


New 


extends eastward to (sreat Plains 


of Texas and. eastern Mexico and 


westward to the low coastal ranges 
which border the Pacific. The basins, 
for the most part, present no serious 


topographic barrier to travel, and the 


ranges, though difficult to cross, may, 


in most cases, bv reason of their short- 
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FIGURE 4 Popography of Tucson and the area immediately surrounding it; site of the formes 
walled town Perrace boundaries after G. E. P. Smith 
time of flood, water spreads widely ness, be evaded. A route from. the 
over the plain. The smooth floor of \lississippi Basin to the Calhfornia 
the Santa Cruz Valley provides an easy coast by way of this southern desert 
and direct route from Tucson south avoids both the barrier of the Rocky 
to the Mexican border and northward Mountains and that of the = Sierra 
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Nevada, as well as the fault-scarp and 


canyon country of the high inter- 


montane plateaus. 


Underground Water and Soil 
The 


underlain by 


Tucson Basin 1s 


feet of 


floor of the 


hundreds of secdi- 
ments derived from the bordering moun- 
(The 


the valley 


tains. following description of 


sediments and of the bench 
lands and bottom lands developed on 


them is summarized from the discussion 


by G. E. P. Smith in ‘‘The Physiog- 
raphy of Arizona Valleys and_ the 
Occurrence of Ground Water,” Univ. of 
Arizona Agric. Exper. Sta. Tech. Bull. 


No. od 


consist of 


, 1938, pp. 50-90.) The sediments 


sands, clays, gravel and 


boulders of Tertiary, Pleistocene, and 


Recent ages, in 
dated, but 


large part un onsoli 


showing varving degrees of 


The 


basin, except for that furnished directly 


induration. water supply of the 


by rainfall, is derived primarily from 
the underground water stored in these 
the basin 


sediments which 


fill. 


cene and Recent strata, which constitute 


COMPpOse 


The aquifers are chiefly in Pleisto- 


the upper few hundred feet of sediment 


and which include various lavers and 


lenses of sand and gravel. The under- 


lying Tertiary sediments, which in some 
places attain thicknesses of 1,000 feet 


or more, contain a much higher per 


centage of fine material than th 


younger deposits, are far less permeable, 


and yield litthe water. The low per- 
meability of this older portion of the 
basin fill probably has the fortunate 
effect of keeping the water table much 
nearer the surface than it would pre 
sumably be if water drained readily 
downward through these thick under 


lying strata. A map showing contours 


of the water table in the immediate 
vicinity of Tucson in 1908, before the 
water table had been much disturbed 
by pumping, shows the depth beneath 
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the surface ranging from about 180 feet 
southeast of the cits in the region of 
the Tucson airport, to less than 20 feet 
at places in the flats along the Santa 
Cruz and Rillito Valleys. 

The present topography of the basin 
result from alternate 


Hoor appears to 


periods of aggradation and erosion. 


Not only the bottom lands which bordet 
the channels of the Santa Cruz and the 
Rillito, but the 


two. terraces 


the 


each of 


which intervene between bottom 


lands and the uppermost terrace (Figure 
4), apparently result from the deposition 
of younger alluvial deposits on the floors 


of vallevs carved in older sediments of 


the basin fill. The uppermost terrace 
represents the surface of maximum 
ageradation before the first period ol 
valley carving began. Its surface ts 
more rolling than the surfaces of the 


younger benches as evidence of the long 
period of erosion to which it has been 
continuously, subjected. 

In the 
Cruz and the Rillito there are 


the Santa 
HQ) to 60 


bottom lands of 
feet of loose, readily permeable, Recent 
material resting on older, compact, and 
relatively impervious material in which 
the The 
the Recent deposit is 
loam, & to 20 feet thick 


vallevs were carved. upper 


part ol soil ot 
sandy or clave. 
of the Santa Cruz, and for 


fertile. 


in the valle 


the most part The lower part 


consists of sand and gravel which con 
stitute an excellent aquifer. This supe 
material, which = is 


latest 


water-be aring 
the 


rior 


the product ol period ol 


avvradation, does not, of course, extend 
beneath the adjoining bench lands. The 
water table in the basin slopes in rough 
conformity with surface slope, but with 


lower grace nts, so that it is, in von ral, 


farthest below the surface neal the 
mountain rim, and nearest it in the 
valley bottoms This combination. of 


factors makes the valley flats the areas 


where a good water supply can be most 
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Where rock 
sediments, as 
Rillito, the 


readily obtained. barriers 
underlie the valle 
San Xavier and 
of the Santa 
the 


op. cil., Pp. 


near 
underflow 
Cruz is 


brought nearer 


surface than elsewhere Turner, 


70.) 

The surtace deposits of the bench 
lands, since thes represe nt earlier periods 
differ 


from the valley bottoms in the presence, 


of aggradation, are older, and 


at or shortly below the surface, of a limy 


laver which may be very hard and 
dense, and which is known locally as 
caliche. On the remnant of the oldest 
terrace which is preserved in the angle 


Rillito and the Santa ¢ 


the 


between the ruzZ 


Figure 4) surface formation 1s a 


laver of caliche three to ten feet thick, 


consisting of sand, gravel, and boulders 


derived from the Catalina and Rincon 


Mountains, cemented with calcium cat 


bonate, which coats the sandgrains, 
fills the interstices and = forms thin 
calearcous layers within the deposit. 
Wells drilled in the uppermost bench 
derive water from Pleistocene layers of 


sand and gravel, originally Very porous 


but with their permeability now in 
many cases reduced by the fact that, 
like the surface caliche layer, they have 
been much cemented with lime. On 
the two lower and younger benches 
there is a limy subsoil related to caliche, 
but vounger and less firmly indurated, 


and covered, in some areas, with good 


goil several feet deep 


\line ral IR SOUTCES 


In the mountains of southern Ari 
zona, chiefly of the fault-block type, 
both eruptive and intrusive rocks are 
COMMON, and associated metal ores 
have wide distribution In the ranges 
forming the rim of the Tucson” Basin 
much of the ore oceurs in’ Paleozor 
limestone intruded by plutoni rocks 
Ores of copper, lead, zine, silver, and 
gold have all been discovered in’ these 
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mountains in sufficient quantities to 


support profitable mining operations, 


while deposits of the same metals are 
scattered through other ranges of Pima 


and neighboring counties. The moun- 


tains of Pima County also offer small 


quantities of 


tungsten, molybdenum, 


vanadium and manganese. The moun- 


tains in closest proximity to Tucson 


Tucson and Santa Catalina Mountains) 





FIGURE § Monthly temperatures and rain- 
fall at Tucson In the present-day economic 
development of Tucson, climate an all-impor 
tant tactor Its climate is characterized by hot 
umimer moderate winter wide diurnal tem 
perature range, low humidity, low rainfall and 


high percentage of sunshine 


are not those richest in mineral wealth. 


However, Tucson, as the county seat 


and leading population center of Pima 


County, is affected by any development 











86 EconNoMk 
which modifies the tax income of the 
county, and, thus, by the exploitation 


of any the 


resources which 


county 
offers. 
Climate 


said 
the 
the present-day 


It is apparent from what was 
in the introduction 


modern city that, i 


concerning 


economic development of Tucson, cli- 
The 
director of the United States Weather 


mate is an all-important factor. 


Bureau at Tucson, in his routine report 
the data 
for February 1946, writes ‘‘During the 
second fortnight 


summarizing meteorological 

the weather gen- 
erally complied with the ‘Chamber of 
Like the 
climate of most subtropical deserts, that 


Commerce Specifications’.”’ 


of Tucson is characterized (/igures 5 
and 6) by hot summers, moderate win- 
ters, high diurnal temperature range, 
low humidity, low rainfall, and a high 
percentage of The 


37.3° is high for 


sunshine. annual 
temperature range of 
the latitude. As compared with Cairo, 
in the desert of Egypt at a latitude two 
2’ N.; Tucson 


lower elevation, 


degrees lower (Cairo 30° 


32° 14’ N.) 


Tucson is a. 


and at a 


warmer in its warmest 


month, 3° cooler in its coolest month, 


and, the summer heat being less pro- 


longed, has a yearly average (67.2°) 
3° lower. The mean temperature of 
every month is from 1° to 4° lower than 


that of the corresponding month at 
Phoenix, which, though farther north, 
is more than a thousand feet lower. 

In any attempt to form a mental 
the 
the 


temperature 


picture of climate from monthly 


averages, relatively high diurnal 


range must be kept in 


mind. Figure 5 shows for each month 


the 


mean daily maxima and minima 


as well as the mean monthly tempera- 
tures. It that the 
temperatures of the five months, Novem- 


will be seen mean 


ber through March, are in the fifties, 
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with the exception of January, whose 


less than below 


mean is 
fifty. But 


months are in the sixties and seventies 


one degree 


the mean maxima of these 


and the mean minima in the thirties 
and forties. This means cool or cold 
nights, crisp, fresh, early morning, and 


delightfully 
tures. In 


warm 
the 


midday tempera- 


four months having 
highest mean temperatures (June, July, 
August, September), midday tempera- 
tures are very hot (mean maximum in 
each month exceeding 90°), but nightly 
minima averaging in the sixties or low 
The mean diurnal 
as in the spring 


seventies give relief. 
range for the vear is 31 
and autumn months, when it is greatest, 
the daily range often exceeds 40°. 

The average annual number of davs 
with maxima of 100° or more is 49, while 
minimum temperatures of 32° or lower 
occur on the average on 36 days of the 
year. A minimum of or very. slightly 
below 32° may often be maintained only 
for a very brief period, usually near 
dawn, and does not necessarily indicate 
Records for 1945 


6) show 21 days with a minimum of 32 


killing frost. Figure 


or below, and 17 killing frosts. The 
average date of the first killing frost is 
November 19 and that of the last, 
March 19, leaving an eight months’ 


growing season. 

Figure 6 presents a graph showing the 
daily march of temperature for the year 
1945, and, for comparison, the curve of 
The 


purpose is to illustrate by means of a 


normal daily mean temperatures. 
given vear, the characteristic day-to-day 
variability and departure from normal. 
The vear 1945 was chosen for the illus- 
tration because it was a ‘“‘normal’’ vear 
in the sense that its mean 


(67.2 


temperature 


) corresponded exactly with the 


normal annual mean established by a 


72-vear record. Although the variabil- 


itv is less than in many climates of 


higher middle latitudes, it will be seen 
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that it is sufficient to prevent monotony, 
except in the hot season, when tempera- 
tures are usually least variable, and are 
too high for small variations to give 
appreciable relief. 

Since in warm weather the rapid 
evaporation resulting from low humidity 
has the effect of lowering sensible tem- 
peratures, high temperatures cause less 
than 


result from 


similar temperatures in a humid region. 


discomfort would 


together with 
its relative thinness as compared with 


The drvness of the air, 


places nearer sea level, is also responsible 


for the sharp contrast usually felt 
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is highest in December and January, 
when the average (for the four times of 
day noted above) is 51 per cent, and 
May June, when 
average is only 20 per cent. 
August, of 


rainfall, increases 


lowest in and the 


In July 


and the months 


greatest 
humidity in 
in 


and 


August it is only less than 


slightly 
January. 

Precipitation, in the area drained by 
the Santa Cruz, is greater than in that 
of the and 


which hes to the west of 


part basin range country 
it. It 


from 8 inches on the lower lands in the 


varies 


northern part of the drainage basin at 
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weather at Tucson during the year 1945; normal daily mean temperatures com- 
pared with daily maxima and minima in 1945 
between sun and shade temperatures. altitudes of about 1,000 feet to more 


feel chilly 


on a dav which, in the sun, during the 


It may indoors and in shade 


hours when the sun is high, seems warm 


or even hot. The mean relative humid- 


ity at 5.30 a.m. is 54 per cent, at 11.30 
a.m. 31 per cent, at 5.30 p.m. 27 per 
cent, and at 11.30 p.m. 46 per cent. It 


than 30 inches on the higher mountains, 
At Tucson, the average annual rainfall 
is- 11.3 
annual temperature of 67.2° 
of the 
months, 


BWh 


inches, which, with a 


Is 


mean 
and 57 per 
the 


to 


rainfall in 


it 


cent summer 
close 


BSh 


places K6éppen’s 


arid, hot) semi-arid, hot) 
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margin. Nogales, on the Mexican 
border sixty miles to the south, not in 
mountains, but on the higher, southern 
portion of the basin floor at an altitude 
of 3.900 feet, has a rainfall of 16.42 
inches and a mean temperature of 
62.9° and would thus be classified by 
the Képpen system as BSk (semi-arid, 
cool). As in most dry climates, varia- 
tions in rainfall 
totals from year to year are consider- 
able. 
annual total at Tucson has ranged from 
a maximum of 24.17 inches in 1905 to 
a minimum of 5.07 inches in 1924. 

Half of Tucson's rain falls in the three 


months, July, August, and September. 


monthly and annual 


Within the past fifty years the 


There is a secondary winter maximum, 


December, January and 


February ac- 
counting for about one-fourth of the 
total. The summer rainfall occurs 


largely in the form of heavy local thun- 
derstorms produce floods. 
For example, thunderstorms were re- 
corded on 14 days in July, 1945 (Figure 
6), but 1.84 inches of rain, 65 per cent 
of the month's total, fell on one day. 


likely to 


A maximum fall within 24 hours of 
2.88 inches was recorded in August 
1935. Winter storms usually last longer 


and are less intense. Snow, in meas- 
No 
the Weather Bu- 
reau as more than a “Trace” occurred 
December 24, 1941 Keb- 
1946. Snow, however, often 
falls during winter storms on the border- 


urable quantity, is rare in Tucson. 
snowfall recorded by 


between and 


ruary 12, 
ing mountains. It quickly vanishes 
from the slopes of the Tucsons, but may 
lie throughout the winter on the upper 
levels of the Catalinas. 

According to the map by J. B. Kincer 
of the United States Weather Bureau 
showing average annual sunshine for 
the United States, Tucson received sun- 
shine for approximately 85 per cent of 
the total possible number of hours; 


the area consisting of most of southern 
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Arizona and a small adjoining part of 
southeastern California is the only part 
of the the percentage 
is so high. The Weather Bureau does 
not have records of number of hours of 
sunshine. It 


country where 


records average cloudi- 
ness for each day on a scale of 1 to 10. 
Averages show 55 days annually classed 
as cloudy (cloudiness 8-10), 114 as partly 
cloudy 196 as 


There is ereal 


(cloudiness 4-7), and 
clear (cloudiness 0-3). 
variation from year to year both in the 
total number and in the monthly dis- 
tribution of cloudy days, but the month 
having the highest average number (8) 
is, surprisingly, the very dry month of 
May. 


cloudy days occur in July, August, and 


The greatest numbers of partly 


September, when thunderstorms are 
frequent. 

Fog is rare. The infrequency of low 
visibility and low cloud ceiling is indi- 
cated by the record which has been kept 
recently of flying conditions. Condi- 
tions for flying are classified as *“‘con- 
tact,’’ ‘‘instrument,’’ or ‘closed.”’ 
“Closed” means ceiling below 500 feet, 
or visibility less than 1 mile, or both. 
“Contact” means ceiling not lower than 
1.000 feet, nor visibility less than 3 miles. 
“Instrument” 


the 


indicates conditions be- 
minima and the 


In 1945, of the total 
8,748.2 


tween “contact” 


‘closed’? maxima. 
8.760 
contact, 10 


hours, were classed as 


hours as instrument, and 
A more detailed 
record available for the second half of 
1945 and the first two months of 1946 


shows that 


1.8 hours as closed. 


in these eight months the 
5,000 feet 97.3 


per cent of the time, and that visibility 


ceiling was above for 
was 20 miles or more for 98.5 per cent 
of the total number of hours. 

Normal wind velocities are not high, 
but occasional days of high wind occur 
and clouds of dust may be whipped up 
from the dry surrounding plains with 
five- 


sparse vegetation cover. In the 
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year period 1941—45 a total of 17 dust 
They 
chiefly in 1942 and 1943, in the months 
of July and August. 


storms were recorded. occurred 


Natural Vegetation 


The Tucson region supports a _ rich 
flora. 
the 


and varied desert 


in the 


Omnipresent 
lowlands is bush, 


which contributes more than any other 


creosote 


plant toward making this dry land green. 
A bush, four to twelve feet high, with 


spreading branches bearing tiny, glossy 


OF SUNSHINE 89 


the 
(Figure 7). 


and dominates the landscapes of 
bordering foot-hill country 
Spaces between the trunks of the great 
saguaros bear close stands of palo-verde, 
low, short-trunked, wide-branching 
trees, with dense crowns made of slender 
green stems, covered in May with a mist 
Here there 
among cacti and creosote may be seen 
the tall, whip-like stems of the ocotillo, 


of vellow blossoms. and 


topped in spring with scarlet flowers, the 
feathery foliage of mesquite trees, and 


masses of white-tipped desert broom. 





FIGURE 7 
prickly-pear in foreground; saguaro and palo-verde in background. 


Vegetation near the base of 


leaves, it softens the bareness of every 


lot. Where a 


underlain by 


Vacant 


few inches of sur- 


face soil are a dense lavet 


of caliche it is almost the only growth, 


while in 


more favored areas it clothes 


spaces between the thorny plants (Fig- 
ure 7). The more conspicuous among 
the many cacti 
of cholla, 


the 


are the several Varieties 


which form extensive “for- 


ests,” 
of all 


grows to heights of as much as 


prickly and the king 


the 


pears, 


cacti, giant saguaro, which 


50 teet 


the Catalina 


Mountains. 


Creosote-bush, cholla, and 


occasional floods 


the 


Stream courses where 


supply irrigation, or where water 


table is near enough the surface to be 
reached by long roots, may be marked 
by clumps of cottonwood trees, gold in 
December, bare branched and _ silvery 
Kebruaryv, and, 


the 


in January and 


con- 


spicuous amid grav-green, desert 
vegetation, brilliantly green in spring. 
At heights of 3,500 to 4,500 feet in 


mountains of 


the basin rim, the char- 


acteristic desert vegetation of the lower 
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ips 
slopes disappears under the influence 
of greater rainfall. The transition may 
be, as in the Catalinas, to a type of 
chaparral, with scrub evergreen oak, 
other evergreen shrubs and bushes, and 
some grass, or, in other areas, as in parts 
of the Santa thick grass 
cover, with orchard-like stands of oak. 
In their upper levels (above 6,000 feet) 
the Catalinas, and other mountains at 


Ritas, to a 


corresponding elevations, support pine 
forests. 
While in the areas of desert vegetation 


annual grasses which grow for a few 


weeks after summer rains, and Indian 


wheat and other annuals which follow 
winter rains, provide some forage, re- 
ports of early settlement in the Santa 
Cruz Basin indicate that the vegetation 
complex of earlier years differed from 
that of the present in the former abun- 


dance of grass. ‘‘ Everywhere the plains 


were grass covered to an extent un- 
known at the present time, the ranges 
being now, as a rule, overgrazed. The 


valley bottoms were covered by a dense 
growth of perennials accaton grass, often- 
times as high as the head of a horseman, 
and so thick and tall that cattle, horses, 
and men were easily concealed by it. 

The uplands were well covered 
with a variety of nutritions grass, such 
as the perennial black grama, and the 
many annuals that spring into growth 
The 
abundant vegetation both on highlands 
and in the valley bottoms restrained the 


during the summer rainy season. 


flood waters resulting from the torren- 
tial storms of the region, so that there 
was no wash in valley bottoms. In- 
stead, the rainfall soaked into the soil 
and made grass. 

“In comparison with modern Arizona, 
shorn of its grass by cattle and with its 
bare valley bottoms torn open by ero- 
sion, the primitive wilderness of sixty 
years ago was verdure clad and beauti 
m”6~—CtiC AR The 


Forbes: Penning- 
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tons, Pioneers of Early Arizona, Arizona 
Archaeological and 
1919, pp. 6-7.) 


Historical Society, 


The renewed downcutting of streams 
in recent years below the levels of their 
former flood plains, attributed to the 
deterioration of the natural grass cover 


through doubtless 


overgrazing, con- 
tributed to further loss of grass from 
the valley floors, for, as the newly in- 
cised channels became deep enough to 
flood and their 
spread over the valley flats, the vegeta- 
tion of the 


been compelled to 


carry waters prevent 


bottom have 


lands would 
itself to a 
curtailed supply of water. It 
1891) that the Santa 


developed a continuous channel through 


adjust 
is since 


about 


Cruz has 


the upper basin and become entrenched 
within the former flood plain. (H.C 


Schwalen: Rainfall and Runoff in the 
Upper Santa Cruz Drainage Basin, 
Univ. of Arizona Agric. Exper. Sta. 
Tech. Bull. No. 95, 1942, pp. 427-8.) 


Lormer Surface Waters 


Lowering of the water table, which 


has accompanied the withdrawal of large 


quantities of underground water for 


human 


use, would also be a factor in 


the deterioration of grass in areas where 
the 


watel 


the water table was formerly near 


This the 


table, moreover, has resulted in the dry- 


surface. lowering of 
ing up, except for flood waters, of what 
were once perennial or seasonally in 
termittent streams, and the disappear 
ance of other surfaces waters. Swamps 
formerly occupied a portion of the Santa 
Cruz Valley floor near the Indian village 
which preceded the white man’s settle 
ment of Tucson. In the Mexican period 
“the water in the river was more con 
stant When the 


river was in flood the whole valley was 


covered with water and 


and abundant. 


at all times little 
acequias ran rippling through the val 


lev with stretches of verdure wherever 
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flowed.” 


Lockwood 


they 
op. cit., pp. 29,92-3.) In the early vears 


of American occupation of Tucson, a 


and Page, 


dam was built across the Santa Cruz 
shortly above the town and a lake of 
several acres created known as Silver 
Lake. It was used for swimming and 


boating in the early eighties. Between 
1876 and 1890 the Santa Cruz provided 
A” Moun- 
tain, to which water from the river was 
The 


describes a 


power for a flour mill under * 


conducted by canal. 1881 Direc- 


tory of Tucson real-estate 


development then being 


on 
land adjoining the northwestern portion 


planned 


of the city around ‘‘a small lake of 
water supplied by springs. Lakes and 
swamps have vanished and the Santa 


Cruz has become an ephemeral stream. 
The former presence of surface waters 


where no perennial supplies now exist, 


ae ' 
F Ao Sidi 


a” 


—~ 


we 
s- 
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Karly Indian Settlements 


The Sobaipuri, a now practically 
extinct branch of the Pima Indians, who 
occupied this area, placed their village 
where springs emerged at the base of 
‘A” Mountain. They planted their 
plots of corn and beans in the fertile 


sf 1] ot 


Hat. Crops were watered by summer 
rains, supplemented by 


the immediately adjoining valley 


the occasional 
overflow of the river, and also, probably, 
river 


bv water 


conducted ditches 
leve | 


There were other similar villages along 
the Santa C the 


by 


the almost vallev floor. 


across 


ruz, which 


appears to have been Bac, eight miles 


largest of 


south of Tucson, and about a mile east 
ot the present site ol of 
Xavier del Bac where 


Father Kino, the first white man known 


the mission 


San Figure 3) 





FIGURE 8 The Mission of San Xavier del Bac Father Kino began mission work among the 
Indians of northern Mexico in 1687 In 1700 he located the foundations of San Xavier del Bac 
which he said would “be able to have throughout the vear all the water it may need —and one of the 
greatest and best fields in all Nueva Biscava.” Courtesy of Chuck Abbott 


and the former more abundant supply 
of grass were important factors in the 


region's carly history. 


HuMAN ADJUSTMENTS BEFORI 


rHE FOUNDING OI 


TUCSON 


It is now how 


apparent the first re- 
corded oce upation of this desert region 


could be agricultural occupation. 


to have visited this area, reported eight 
hundred Indians in 1692. 
of Father 

Kino's IHistorical Memoir of Pimeria 
Alta, ed. H. E. Bloton, Cleveland, 1919.) 
It seems possible that of 


Bac may have owed its importance to 


Ke r recor ls 


Kino'’s work in Arizona see 


the village 


the subsurface rock barrier in the valley 


near its site, which would presumably 








92 ECONOMI 


have had the effect of increasing the low 
water flow of the river at this point, just 
as it now 


brings the underflow nearer 


the surface. 
Missions and Protecting Fortress 
Founded 
should 


the 
the desert 


that white men 


entered 


It is natural 


have first this area from 


south. To west and north 


becomes more severe. To the east there 
are formidable mountain barriers which 
evaded circuitous 


may be only by a 


route. But southward rainfall increases, 
and the Santa Cruz Valley provides a 
direct and topographically high- 
When 1687, be- 
gan mission work among the Indians of 


Mexico, he 


mission at 


Cas\y 


way. Father Kino, in 


northern planted his first 


l}olores, in what is now 


northern Sonora, and from there he 


made repeated excursions into the un 
known country to the north, following 


sometimes the vallev of the Santa Cruz, 


sometimes that of the parallel San 
Pedro. 

He was well received by the Indians 
of the valley. He introduced them to 
new crops and initiated grazing bi 
bringing cattle, sheep, and horses into 


the area. He founded several missions, 


the most northern that of San Xavier 
at Bac (Figure 3), the foundations for 
which he laid in 1700, and of which he 
wrote that it would ‘‘be able to have 
throughout the vear all the water it 


may need—and one of the greatest and 
best fields in all Nueva 
cut., Vol._I, pp 235-6. 

when, if at 
1700 


standing was built late 


Biscaya.’’ (Op. 
It is not known 
all, the buildings begun in 
wer church 


completed; the now 


in the elg hteenth 


century and remains today the center of 
religious life for the Indians of a wide 
surrounding area (Figure & Within a 
few vears two other missions were 
founded farther south in the valle. 
Tumacacori, about seventeen miles 
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north of the frontier town of 


Nogales 


tween 


present 
(suebavi, be - 
the 
Resident padres were sta- 
San Xavier and 
least as early as 1732. 
After the 


suffered various vicissitudes. 


(Figure 1) and 


Tumacacori and present 


boundary. 
tioned at (Suebavi at 


Kino’s death, missions 


Following 


a local Indian rebellion, the Spanish 
(Government in 1752 built a fort at 
Tubac (Figure 3) and stationed soldiers 
there to protect the valley missions. 


Then there began raids from north and 
east by warlike Apaches, very different 
in character from the normally peaceful 
valley Indians. Apache depredations 
almost wiped out Spanish settlement in 
the valley. In 1767 Jesuits were ex- 
pelled from all Spanish possessions in 
America. 


They 


ciscans. 


were soon replaced by Kran 


Father Garces, the first Fran 


ciscan padre appointed to the mission 
of San Xavier, was responsible for the 


called lose 


village of San Cosme 


mission san 


of the 


founding ol a 


near the site 


del ‘Tucson, and, close by = ae hacienda 
on which not only agriculture, but a few 
simple industries such as tanning and 
SOap making were practiced, It was 


presumably for the better protection of 


and the mission settlh 


Xavier Apachi 


raids and possible local Indian uprisings 


this settlement 


San avainst 


ment ol 
that the presidio which had been ori 
Tubac was trans 
1776, to the site of 


the be 


inally established at 


ferred, in or about 
This 


ginning of the city on the 


‘Tucson. transfer marks 


present site. 


THe PERIOD OF SPANISH-MEXICAN 
(OCCUPATION 
The Fortress Site 
The site chosen for the walled fortress 


was across the valley from the mission, 


on the first terrace above the valle 


flat (Figure 4), immediately overlooking 


tucson: City 


the flood plain, 
the 


at a point where the 


channel of stream swings close to 
the eastern border of the bottom land. 
Such a 


to the water ofl 


site would vive easy access 


the river and to fields 
bottom 
the 
floor. 


the chose n site the ter 


which might be irrigated on the 
dan 


Just 


lands and vet was lifted above 


ger of floods on the valle: 


to the north of 


race was crossed by an arrovo which 
would assist defense avainst attack 
from the north, while the line of ap 


proach from the south was crossed by 


several shallow draws (bigure 4). \ 
mile away across the valley was ‘‘A”’ 
Mountain, also known as “Sentinel 
Peak,’ from which a= sentinel could 


breadth 
\ settlement on the west 


command a view of the whole 
of the basin 
side of the valley in immediate proximity 
to the mission it was designed to protect 
and to the lookout provided by Sentinel 
Peak had 


expansion the 
the foot-hills of the 


would have little 


room. tor 


between flood plain and 
Tucson Mountains. 
The Walled Town 

The presidio occupied an approximate 
square about equal in size to four normal 
bloc ks, the 


cits roughly 


area now en 
closed by Main, Washington, Church, 
and Pennington streets Figure 9) 
The surrounding wall was twelve feet 
high and nearly two feet thick with one 
gate only, on the west side toward the 
valley; a firing platform extended along 
its inner side, four feet below the top. 
Barracks, dwellings, stables, granary, 
church, cemetery, and a plaza where 
troops drilled were all within the en 
closure Local materials were used in 
construction; the walls were of adobe, 
the gate, of mesquite timber, and the 


firing platform, of earth packed upon 


ocotillo Stems, supported ah rie squite 


/ 


ratters Lockwood and P 


Pp. Phi 


indebted to this source 


ive, op. eli 


24-5, 21-8. 


author ts also 


for various other 
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historical facts used in subsequent dis- 


cussions of the Spanish-Mexican and 
early American periods. ) 
Apache Warfare 
Krom 1776 until 1853, when the 
(sadsden Purchase made southern Ari- 


zona a part of the United States, Tucson 
a fortress town, the northern- 
Spanish the 


remained 


most 


settlement within 


area now Arizona, and the barrier 


between Indian territory, 


the 


undisputed 


and settled communities farther 


south. At times of relative peace con- 


siderable agricultural settlement de- 





Phe 


district 
Boundaries ot 


central commercial 


FIGURE 9 
of Tucson, and adjoining areas 


‘Area roned for industry”’ from ‘‘ Building 
Zone Map, Tucson, Arizona, as revised Febru 
iry 7, 1944.” 

veloped in the immediate vicinity of 
the Tucson fortress It has been 
estimated that the community had at 
one time a population of about one 
thousand. Large haciendas which had 
been established under Spanish land 


yrants flourished here and there in what 
is now the southernmost part of Arizona, 


and mines were worked on a small scale 


in several parts of the area now in- 
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cluded in Pima County. With renewal 
of Apache warfare all this was swept 
away. After Spanish rule was replaced 
in 1823 by that of the Mexican Republic, 
the white man’s hold on the Santa Cruz 
Valley became more and more feeble. 
By 1853 


people remained at 


hundred 
huddled 
within the walls for protection, eking 
out a 


only some three 


Tucson, 
miserable existence, and pre- 
cariously maintaining their defense of 
the northern margin of European settle- 
ment. The native population as well 
as the Spanish settlers had suffered; 
most of the Sobaipuri had vanished as 
a result of war and pestilence; their 
taken by the 
Papagoes, who in Kino’s day occupied 
the territory that of 
Sobaipuri on the west. 


places were gradually 


adjoining the 


The Southern Route to the Pacific 


Such supplies as came into the region 
during the Spanish-Mexican period were 
brought from the south by pack-train. 
Development of trade with California 
and with the old Spanish settlement of 
Santa Fe, in traders 


which American 


became established, was delayed by 
the difficult desert and mountain coun- 
try which intervened. As early as the 
American 


pioneer trappers, operating from Santa 


eighteen-twenties, however, 
Fe, began to find their way westward 
Mimbres the 
sources of the Gila to trap 


across the Mountains to 
River and 
beaver along the Gila and its tributaries. 
Ellen Semple: American History and 
its Geographic Conditions, Boston, 1903, 
pp. 191, 193-5.) the Gila 
westward, they reached the California 
border. Because of the eastward trend 
of the California the 
route via the Santa Fe Trail and the Gila 
River proved to be the shortest route 
from St. Louis to the Pacific Coast. It 


Follow ing 


southern coast, 


was followed by several early parties en 


route to California and was the road 
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when he 


followed by General Kearney 


marched to California in 1846 to take 
charge of military operations of the 
Mexican War. But the track across 
the mountains was not suitable for 


wagons, and Kearney sent his 


wagon 


train under Lieutenant Colonel Cooke 
to find a passable route farther south. 
Cooke proceeded down the Rio Grande 
Valley, rounded the southern end of the 
mountains, entered what is now Arizona 
near the southeastern corner, and con- 
tinued Pedro 
northward 


down the San Pedro Valley to approx- 


westward to the San 


River. Thence he moved 


imately the present site of Benson 
Figure 1), and crossed to the Santa 
Cruz Valley by the gap between the 
Rincons and the Santa Ritas (Figure 3) 


Obtaining 


provisions at Tucson, he 


continued northward to the Gila. This 
route was longer and drier than the 
route across the mountains, but was 
topographically relatively easy. The 


wagon road thus opened was not only 
soon utilized by migrants to California, 


but, as a route, it 


possible railroad 
Was an important factor in prompting 
the later purchase by the United States 
south of the Gila. H. H. 
Bancroft: History of Arizona, San kran- 


cisco, 1889, pp. 477-8.) 


of territory 


A Wider Horizon 


The discovery of this southern low- 


land route opened new horizons to 


Until 
development had been the immediate 


Tucson. then the factors in its 
features of its valley and its isolation 
as a result of mountain and desert from 
all areas of European occupation except 
those to the south. At once it began 
to play its role in a wider environment. 
had it the 


United States when it began to function, 


Scarcel\ become a part of 


not only as a way station on the route 
to California, but as a home for Amer- 
ican 


settlers. There were already a 
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dozen Americans present when the 
town was evacuated by Mexican soldiers 
in 1856 and American troops took over 


its defense. 


AMERICAN OCCUPATION IN 


THE PRE-RAILROAD ERA 
During the quarter century which 
followed American occupation — there 


was a steady increase of population. 


The town seen by a visitor in 1852 with 
population of three 


huddled 


described in 1858 as 


a forlorn some 


hundred within its walls was 


a village of about 
\lex- 


and Page, 


800 souls built around an ancient 


ican fortress. Lockwood 


op. cit., p. 38.) Several gates were cut 


through the walls to open direct com- 


munication between the interior of the 
old pre sidio and new areas of settlement 
adjoining it on south and east, and soon 


the ance nt walls began Lo disintegrate 


Growth of Population 


Growth was doubtless helped in the 
several vears immediately following 1857 
by the opening of a stage line in that 


San to 


Antonio Diego 


bv wav of El Paso, 


vear trom 


San 
Tucson, and Yuma. 
These initial stages ran twice a month 
and brought the first regular mail into 


Arizona. The following vear this line 
was merged with the Overland Mail Co. 
which operated stages twice a week each 
Louis and San Fran- 


wav between St. 


cisco. The route through Arizona fol- 
lowed by both of these lines was approx- 
that of trail. 
By the close of the Civil War Tucson 
had a population of 1,200 or 1,300, of 


imately Cooke's wagon 


whom perhaps one-fourth were Amer- 
ican, including soldiers. The census of 


1870 showed a population of 3,224, and 


by 1880 this had more than doubled 
7,007) The town was incorporated 
in 1872, and five vears later it became 
a city. 
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Isolation and Lawlessness 


Although 


speaking population in Tucson began 


the growth of an English- 


as soon as the United States took pos- 


the environment in the early 


session, 
vears of American occupation was not 
one attractive to American families, 
and women of American birth were slow 
After the Gadsden Purchase, 


1863. 


to come. 


until when Arizona became a 
Territory, what is now southern Arizona 


of Ana New 
Mexico, with the county seat at Mesilla, 


was part Dona County, 


some three hundred miles from Tucson, 
while the Territorial capital was at the 
still more distant Santa Fe. There was 
almost no attempt at civil rule; drinking 
and uncontrolled and 


gambling were 


crime was rife. It was inevitable that 
evaders of the law should find refuge in 


this settlement so remote from admin- 


istration centers. Apache raids did 
not cease with American entrance and 
every man went armed. The _ pre- 


dominantly Mexican population, more- 


over, gave Tucson in these vears an 


almost completely foreign atmosphere. 
Civil government became more effec- 
became a Territory 
1867, 


tive after Arizona 


in 1863, and, in Tucson became 


the Territorial capital, a distinction 
which it held until 1877 when the capital 
was moved to the more centrally located 
Prescott. The atmosphere of Tucson 
after it had been for a decade the center 
of law enforcement was naturally some- 
what altered, and we find the city eager 
to shed the unsavory reputation which 


The 


Tucson Directory of 1881 affirms stoutly 


it had acquired in earlier years. 


that ‘‘the population maintains as good 
order as in any city of equal size in the 


United States,’’ that ‘ladies and gentle- 


men reside here who were the recog- 


nized ornaments and leaders of the best 


society of their former places of resi- 


dence,’’ and that ‘‘in general social 











96 EcOoNOMK 


intercourse, in quality of manners and 
respectability, the best society of no 
eastern city can excell the better class of 


society in Tucson.”’ 


Economic Life 


Economic life during the early years 
of American ownership was largely de- 
pendent upon the continued importance 
of Tucson as a military post. 
took up the 
the Apaches. 


Our gov- 
ernment warfare against 
Troops were quartered 
in the town until 1873, and after that, 
until 1892, at 


northeast of 


Fort Lowell, seven miles 
Rillito Creek. 
Furnishing supplies to the military forces 
the 


Eleven days after the departure of Mex- 


Tucson on 


gave town a commercial impetus. 
ican troops, an American brought in a 
stock of goods from Yuma and opened 
a store; others followed. Soon army 
posts were established at various other 
points in Arizona, and Tucson became 


The 


establishment of the Territorial capital 


supply center for the Territory. 


in Tucson was a further stimulus to 


commerce. 
Of the supplies which Tucson mer- 


chants distributed, some flour came 


from Sonora; lumber was hauled from 


a sawmill in the Santa Ritas: but most 


of the goods not locally produced reached 
the town by way of the long overland 


haul by 


ke, or 


wagon-train from east of Santa 
were shipped from San Fran 
cisco to the mouth of the Colorado, sent 
Yuma, and 


river by barges to 


thence by 


up the 
wagon or pack-train to Tu 


cson. Freighting became a major occu 


pation. Leading merchants owned their 


own wayvon-trains and mule-trains, bring 


ing in supplies several times a. vear. 


(,oods of surprising varicty were assem 
bled by these laborious methods. 
the 


\mong 


wares advertised by leading mer 
cantile establishments were readv-made 
suits, dry goods, ‘‘millinery and ladies’ 
garments’’; stoves, ice chests, spring- 
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beds, ‘‘marbleized mantels’’ and other 
furniture; hardware and builders mate- 
rials; ‘‘wines, spirits, petroleum, teas,” 


and cigars. Some stores made a spe- 
candles and “other 
“A full line of agri- 


cultural implements,’ harness, wagons, 
(1881 


cialty of miners’ 


mining supplies. ’ 
and forage offered 


grain were 


Directory). As the only major town on 
the lowland route between the Colorado 
and the Rio Grande, Tucson was natu- 
rally an entrepdt of some importance. 

The commodities offered for sale sug- 
that both 
cultural 


gest development. of agri- 


and mineral resources was in 


progress. The fields near the town were 


cultivated by Mexicans and Indians as 
in earlier days between the periods of 
Apache terror. Livestock ranching was 
embarked upon by Americans as early 
as 1858, when a Tucson citizen started 
a herd with Illinois cattle obtained from 
a drover en route to California. (F.C 
Arizona, 


Others 


Pioneer 
1932, 


Lockwood: Davs in 
New York, Pp. SLi 3.) 
soon began to run cattle on the range, 
and numbers gradually increased, though 
Apache thefts long 
industry. After 


scattered 


handicapped this 


army camps became 


widely over Arizona, cattle 
from the Tucson region were driven to 
supply these camps. 

Total 
fore 1880, but active production devel- 
The earls 


concentrated upon silver and vold. 


mineral yields were small be 


industry 
The 
( crro Colorado (Figure 3) Vie lded SOC 
$300,000 worth of 


oped in a few areas. 


silver between 1858 


and 1884, and the Santa Rita and Siet 


rita Mountains were other areas of early 


silver production. Gold placers at 
Greaterville on the east slope of the 
Santa Rita Mountains are said to have 
been worked by two hundred or more 
men between 1875 and 1878, and to 
have been rich cnough to vield for a 
time some ten dollars per man daily in 


spite of dependence upon water packed 
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in for four miles on burros and retailed 
at about three cents a gallon; the total 
vield of the Greaterville plac ers has been 
estimated at $650,000. The discovery 
of copper in the late 1870's at several 
places in or near the Tucson Basin set 
the stage for the greater development 
of mining which followed the coming of 
the railroad. (Arizona Bureau of Mines 
Bull. No. 142, 1937, p. 53; Bull. No. 140, 
1936, pp. 97-8. Kk. D. Wilson: History 
1944.) 


The great distances which separated 


of Mining in Pima County, 


Tucson from centers of industrial pro 


duction, coupled with dependence upon 


animal transport, 


the de 


simple manufactures to 


encouraged 
velopment of 


local 


eries, establishments manufacturing fur 


serve needs Brickvards, brew- 


niture and bedding, an iron foundry 
and machine shop, blacksmith shops, 
vinegar works, flour mills and soda and 
ice works were the industrial undertak 


ings listed in the Directory of 1881. 


The Early City Plan 
The 


Was 


areal expansion of the early city 
chiefly 
the 
tended 


castward 
Phe 
to check expansion to 
the flat the 


river had not vet incised 


southward and 


from original walled 


town 


arroVvo 


the 


north, and valley 


to 
west, since the 


its channel, was presumably still subject 


to floods. The effeet of topography 
upon street pattern is shown by the 
map ol the older portion of the city 
Kigure 9 \lain Street, the former 
Camino Real, which had skirted) the 
western wall of the presidio and had 
constituted the last lap in the Wing's 
Highway from Mexico City, follows the 


terrace edge: Toole Avenue and Franklin 
\lost 


lived in 


Street roughh 
of the population before 
the angle 
valley rim; 


by A.W 


tern blocked out for a recetanele 


paralle l the arrovo 
ISRO 
between the 


thre 


and. the 


map of ISSO (published 


Pathani), shows a street pat 


bounded 
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on the east by First Avenue and extend 
ing northward and southward well be- 
yond the limits of the area mapped in 
Figure 9; the 
Directory of 1881 indicate that there was 


howe wer addresses in 
little settlement beyond Franklin Street 
on the north, Kennedy on the south, and 
Toole the (Figure 9), 


Between Congress Street and Alameda 


Avenue on east 
(igure 9), the intersection of which with 
Main Street marks the position of what 
Was In 


\Mlexican days the only gate of 
the presidio, the occupied area pro- 
jected a short distance beyond Main 
Street. Just to the west there were 


shops and dwellings and bevond, on the 
flood plain bordering the river was a 


park, which contained, besides a 


band 


stand, a dancing 


pavilion, and other 


places of amusement, a grove of cotton- 
wood trees and the plot ot green grass 
end of fourth which 


SCE paragraph) 


vgladdened the heart. 


The railroad, newly established 
through the town, is shown on the map 
of 1880. The line which cuts diagonally 


across the present city skirted the north 


eastern 


margin of what then the 


Was 


principal area of settlement, following 


the southern side of the arrovo north- 


ward to the point where the tributary 


bends westward to enter the main stream 


Figures 4, 9) 


Since the 


early vrowth of the 


town 
was chiefly toward the south, the major 
business district developed south of the 


Coneress, a block to the south 


pore sicdlio 


of the south wall of the early town, be 
came the principal cast-west business 
street, while the section of Main Street 
near Congress, and Mever, the first 
street cast of Main, became the north 
south streets of greatest commercial 
concentration \lany Mexican shops 
clustered on Mever Street, while south 
of the business district on the same 
street centered the * Barrio | ibre,”’ an 


area which was occupied by the poorer 
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class of the Mexican population and 
within which, in earlier davs, legal re- 
straints were at a minimum. 
Dependence primarily upon the build- 
ing materials immediately at hand con- 


tinued throughout the pre-railroad era. 


The map of the Lion Fire Insurance 
Company, dated 1883, describes the 
buildings as ‘‘almost exclusively adobe,” 
and indicates that ‘‘all not otherwise 
designated have dirt roofs which are 
constructed by laving small poles or 
limbs over rafters and covering with 


8’ to 2’ of earth. 


materials 


There are no other 


used to protect these dirt 


roofs from weather. Cloth ceiling pre- 
dominate. ”’ 

During this period water carts sold 
in the streets water from a spring west 
of South Main Street on the slope of 


the valley wall. The first piped water 


supply was installed in 1881 or 1882, 
when an infiltration gallery was sunk 
in the sands of the river channel four 
miles south of town, and water con- 


ducted to the city by a pipe-line laid 


along the river channel. 


THE MODERN PERIOD 


The modern period in Tucson's his- 


tory was initiated by the completion 
of the Southern Pacific Railroad, which, 
in 1880, linked the city with the Pacific 
Coast and, in 1881, reached a junction 
the Santa Fe New 


Mexico, thus becoming a segment of a 


with Railroad in 


transcontinental route. 


The Railroad: Modern Transportation 


Between Yuma and Tucson, the rail- 
took had 


the days of the earliest 


road builders advantage, as 
travellers from 
explorers, of the low country bordering 
the lower Gila the 


Kast of Tucson, the 


and Santa Cruz. 


railroad followed 


Cooke’s wagon route to Benson on the 


San 


Pedro, but there turned north 


eastward, and, skirting the northern end 
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of the Dragoon and Dos Cabezos- 
Chiricahua ranges, which the wagon 
and stage route had passed on the 


south, connected with the Santa Fe at 


Deming, New Mexico, shortly south of 
the Muimbres The 


southern route up the San Pedro above 


\ountains. more 


Benson and thence eastward was sub- 


followed by the line to EI] 


the 


sequently 


Paso, which is one now used by 


through Rock Island-Southern Paciti 


Trains from Chicago to Tueson and 


the Pacific Coast. A branch line extend 


ing from Tucson up the Santa Cruz 
Valley connects with the Mexican rail 
wav svstem at Nogales (Figure 1). 


The importance of transportation as a 


business occupying many people in 


Tucson did not end with the substitution 


of rail transport for wagon haulage. 


Conveniently placed as a major popula 
tion center in the course of a long, desert 


haul through very sparsely occupied 


country, Tucson was chosen as a divi- 
sion point on the Southern Pacific, 
where crews and equipment are changed 


The 


coming and going of the transient winter 


and large repair shops maintained. 


population makes for a very active 


The 


of the labor force in 1940 shows that of 


railroad express business. census 
approximately 12,000 employed workers 
in Tucson included in the census report, 
1,189, or about 10 


gaged in rail transportation. 


per cent, were en 
kor Coln- 
parison, the number thus employed in 
the larger city of Phoenix was 348. 

Rail transportation is now 


supple 


mented by air and motor-bus_ travel. 
Tucson is a stop on the transcontinental 
and ts 
Highway 8&0, the 


“Broadway of America.’’ 


route of American Airlines, 
traversed by lL. S. 
Besides vari 
flights, American 
daily trip to 
(Greyhound and All Amet 


ican Bus Lines operate transcontinental 


daily east-west 
Airlines 


Mexico City. 


OUS 


schedules one 


bus routes through the citv, while local 
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and state transport companies provide 


within Tucson 


Nogales, 


Arizona towns. 


bus. service and to 


Phoenix, and other southern 
These various services 
the 


population 


raised to 13% per cent fraction of 


the working 


transportation in 1940, 


engaged = in 


\lining 


The establishment of rail connections 
not only paved the way for the modern 
health 
resort and tourist center, but stimulated 
the 


already in 


development of Tucson as a 


mining and ranching activities 


progress. A mining boom, 
favored by vood metal prices, followed 
eighties Ac- 


tivity was checked by the depression ot 


immediately in the early 


1884, and further depression resulted 
from the drop in the price of metals in 


1893. 


Improvement in metal 


late 


p! 1c ~ 


in the nineties brought revival. 
Major producing 
the Silver 


the 


areas near ‘Tucson 


Bell 
northwest, 
the 


Figure 3), both of which vielded chiefly 


were forty 


\lountains, 
the Helvetia 


Santa 


miles to 


Rosemont district in 


Ritas 
copper, the Empire Mountains, of which 
silver and lead were the major products, 


and the 


‘“Pima’’ district, 
\Mlineral Hill Twin 
Buttes copper camps and the San Xavier 


lead-zinc 


Sto) called 


including the 


and 


area in the northeastern 
the 


silver 
foot-hills — of 
the 


Sierrita Mountains. 


Among mining districts of Pima 
which 

1909, these four, 
of Tucson, 


total 


Count, 


were before 


operated 
all within forty miles 
are the four leading in the 


value of metals vielded during 
the period ot operation. 


the 


In the coppel 


camps maximum yields were at 


tained during the war years 1916 1918, 
though all continued to produce, with 
minor intermissions, until the depression 


of 1930. Lead production in the Empire 


Phe 


and 


region reached its climax in 1926. 
value of lead, 


these four districts up 


COpper, zine, silver 


gold \ if lded by 


OF SUNSHINI Q9 


to 1933 is estimated at about $28,000,000. 
In 1909 production of copper began 
in the Litthe Ajo Mountains, 135 miles 


from Tucson in the western part of 
Pima County (Figure 1). Since 1917, 
the Ajo district has been by far the 


leading producer of the county, vielding 


metals (chiefly copper; minor amounts 
1933 the 


Ajo is slightly 


of gold and silver) before 
$122.000,000. 


to 
value ot 


nearer to Phoenix than to Tucson, and 


has with Phoenix much more direct 


rail connections. 
the 


Ajo is, therefore, not 


within area commercially 


tributary 
to Tucson and its mineral production 
affects Tucson only indirectly. 


Though mining was resumed, after 
the depression of the early thirties, in 
the mountains of the Tucson neighbor- 
hood, and vields were increased during 


the war vears which followed, produc- 


tion during the past decade has been 
on a small scale in most areas. The 
amount of copper vielded in 1944, for 


example, by the whole region (including 


all mining districts within a radius of 


forty miles of Tucson) was less than 


one-third the amount produced by the 


Silver Bell district alone in 1918. The 
largest copper producers of the region 
during the recent war vears were the 
Helvetia area and the so-called ‘Old 
Hat’ district on the north slope of the 
Catalinas. In contrast to copper pro 
duction, the local output of lead and 
zinc in 1944 was greater than in any 


previous year, the Pima district vielding 
nearly five million pounds of lead and 


more than ten million pounds of zine, 


chiefly from the San Xavier mine. The 
large production of this mine in 1943 
and 1944 gave the Pima area second 


rank in those years among the mining 
in value of metal 
decade 1935 44 the 
lead, 


and gold from the mines of Pima County 


districts of the county 
In 


vield of 


output, the 


total copper, zinc, silver 


ranged in value from $6,549,745 in 1935 
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to $20,787,295 in 1943. Of the produc- 
tion of 1944 ($15,815,705) 86.8 per cent 
came from Ajo, 11. per the 


( from 
Pima district, and only 2.2 per cent from 


‘ent 


all other areas. In the other years of the 


decade Ajo accounted for a still larger 


per cent of the total output of the 
county. The end of the war brought a 
decrease of mining activity and_ the 
cessation of production in some dis- 
tricts. Early in 1946 the San Xavier 


mine was still operating and work was 
continuing in the Helvetia district. 
Nonmetallic minerals have relatively 
little importance in the Tucson area. 
The 


has included the quarrying of basalt in 


working of nonmetallic resources 
the Tucson Mountains for use as crushed 
stone, of volcanic tuff for use as building 
stone, and of limestone for lime manu- 
facture. Brickyards utilize local clays, 
and sand and gravel companies work 


the deposits of these 


Rillito 


mining see Arizona 


materials along 


Creek. For data concerning 
Bureau of Mines 
Bull. No. 125, 129, 141, 152 in addition 
to bulletins previously cited. See 


1944.) 


also 
Minerals Yearbook, 1935 


Range Cattle 


The cattle industry grew rapidly after 


the 


railroad furnished quicker and 


cheaper transportation to distant mar- 
kets. 
in 1884 estimates the number of cattle 
in Pima 


A summary of resources published 


County (which then 


included 
as 75,000 and de- 


scribes the cattle industry 


Santa Cruz County) 
as assuming 
‘hardly 
(Patrick 


an importance in the county 
that of 
Hamilton: The 
San 


second to mining.” 
Arizona, 
281.) The 
industry was concentrated in the region 
of the 


Resources of 
Krancisco, pp. 279, 
Tucson Basin and in areas south 
scarcity of 


Cattle 


and east of this because of 
water in the region to the west. 
owners were dependent springs 


lack of 


upon 


and streams for water, and 
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surface water prevented the develop 
where 
The 


lower mountain slopes and the valley 


ment of grazing in some areas 


sufficient was. available. 


vrass 


bottom lands in general provided both 


grass and water in greater abundance 


than the basin floor above the valley 
flats. The foot-hills of the Santa Rita 
and Catalina Mountains and lowlands 


along the upper Santa Cruz and som«e 
of its tributaries were among the mort 
favored areas. 

When the areas with natural surface 
water supplies had been fully occupied, 
grazing 
the 


additional lands were opened 


through use of tanks for storing 
water and of wells pumped by windmills, 
so that practically the entire country 
Heavy stocking led to 


Since 


side was grazed. 
serious deterioration of the range. 
most of the grasses were bunch grasses 
which do not form turf, the surface was 
badly cut by cattle trampling it in rainy 
or very dry periods; this, together with 
too close pasturage, resulted in excessive 
soil wash during the heavy downpours 
The result 
was described by a field expert of the 


Department of Agriculture conducting 


characteristic of the region. 


an investigation in this area in 1901 as 
“destruction of the range so nearly com 
plete” as to be “‘beyond the conception 
of those not familiar with the character 
of the region.”” (U. S. Dept. of 
Agric., Bur. of Plant Ind., Bull. No. 14, 
Washington, 1901, p. 9.) 
Decrease in cattle 


number of was 


necessitated. Census figures show a 
decline from 99,721 cattle on the farms 
and ranges of Pima County in 1900) to 
half that (46,121) in 


(A part of the difference may be 


less than number 


1910. 
due to change in the date of the census 
from June 1 in 1900 to April 15 in 1910 
The 1900 figure included 17,463 


under one year old, the 1910 census only 


calves 


2,758 calves.) Gradually progress was 


made in the fencing of ranges and the 
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introduction of measures to control use 
of public lands. The number of cattle 
after 1910 but again 
somewhat reduced in the decade be- 
tween 1930 and 1940, 


increased was 


Pima Count, 


1920 64,423 « attle of all ages, January 1 
1930 85,099 cattle over 3 months old, April 1 
1935—74,811 catth of all ages, January 1 
1940 64,423 cattle over 3 months old, April 1 
Carrying Capacity in areas where 
creosote bush, palo verde, mesquite, 


cacti and winter and summer annuals 
compose the characteristic vegetation is 


estimated at from 50 to 200 acres per 


cow. On foot-hill and mountain slopes 
above the desert and below the pine 
forests, 20 to 75, acres per cow is the 
estimate. (Arizona and its lleritage, 


University of Arizona, Tucson, 1936.) 


Ranches today ordinarily include either 


sone 


mountain grazing land or 


land 


SOme 


valley bottom Which can be 
watered. 

Climatic advantages Which the cattle 
Arizona have 


industry of southeastern 


enjoved from its Inception are the very 
mild winters. Which make lack of shelter 


on the range no hardship, and the double 


rainy season. Which results in fresh 
forage both summer and winter and 
makes vear long grazing the rule. These 


conditions being very tavorable for 


cattle breeding, the ranges are primarily 
breeding ranges, from which calves and 


About 


total farm income ol 


Vearling steers are marketed. 


$2 Per cent of the 
Pima County In 1939 was derived from 


larms and 


ranches having the sale of 


livestock as the Ir Major source of income. 


\vriculture by Irrigation 


While the modern era has witnessed 
fluctuations in the range cattle industry, 
agriculture by irrigation has shown 
gradual gain Only 3,085 acres were 


Irrigated in 1889 In Pima County (which 


then ine luded Santa Cruz County). In 
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1939, 33.995 acres were irrigated, of 
Which 26,275 acres were crop land 


(25,376 acres harvested) and 7,720 acres 
pasture. (Sixteenth Census, 10 10, Irriga- 
tion of Agricultural Lands, p. 113. Dif- 
ferent figures another 
the census: irrigated 
crop land harvested, 18,728 acres: 
gated pasture, 7.659 acres, 
Vol. I, Part 6, p. 399.) 

land constituted less than 


of the total land 


are given in 


volume of same 


irri- 

Agriculture, 
The irrigated 
one per cent 
area of the county: it 
is practically all in the drainage basin 
of the Santa Cruz, 

While 


depended upon 


irrigation 
surface waters, growth 
of the irrigated area since 1900 has been 
made the ground 
In 1903 the ¢ rovernor of Arizona 
reported to the Secretary of the Interior 
that 


earlier small-scale 


possible by use of 


Water. 


~a rancher in the valley near Tu- 
cson irrigates 50 acres of alfalfa by means 
of a well from which water is pumped by 
(A. O. 
Brodie: Report of the Governor of Arizona 
to the Secretary of the Interior for the 
ended June 30, 


an eight-inch centrifugal pump.” 


Year 
In 1940, 
193 wells were pumped for irrigation in 
Pima 


1003, p. 24.) 


the 
1 rigation was supplied 


County, and almost all of 


Water used fo; 
by this means. 


the 


The land Irrigated is 


chiefly in valley flats of the main 


stream and its tributaries because of the 


abundance of 


fertile soil and the rela- 


tively shallow depth of the Water table 


within these areas. 


the 
the 


the drainage area 


ight, of 
pumped wells and 3.838 acres of 
Irrigated land were in 
of Rillito Creek. Cortaro Farms. a large 
the Santa Valley 


lucson, takes advantage 


enterprise in Cruz 


shortly north ol 
of the relatively high water table above 
the Rillito rock barrier, pumping large 
quantities of water, much of which js 
the 


more 


delivered in) canals to areas below 


barrier, where cultivable land is 


abundant, but the water table fifty or 


more feet lower. \lidvale arms, south 
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of Tucson, and the United States Indian 
Xavier 


tion, take advantage of the higher water 


Service at San Indian Reserva- 


table near the San Xavier barrier. 
(Turner, op. cit., pp. 27, 65, 70 
The irrigated lands are used chiefly 


for the production of cotton and cattle 
feed; cotton occupied 9,225 acres in 1938, 
while most of the remaining crop land 
was given to alfalfa hay, hay of other 
types, corn, wheat, and sorghums. Since 

the cattle feed is used for fat 
cattle 


much of 


tening grazed on neighboring 


range lands, the rural cash income is 


derived primarily from the sale of cattlh 
and cotton. In recent years the gross 
the has 
and a halt 
( hambe r ol 


figures for 


value of each for count 
amounted to from one to one 
million dollars annually. 
Commerce figures. Census 
1939 wer cattle 
$1,146,916; 
$855.309-all crops harvested $1,128,390. 


arly 


American Egyptian cotton, for 


and calves sold alive 


? 


ton lint and seed 


CQ 
emphasis Was on long stapled 
which the 
desert climate seemed especially suited, 


but the proj Oortiol 


J ol lone stapled cot 


ton grown has because the 
half that of 
short-stapled cotton and the cost of 
1945, there 


\n ( rican | 


decreased, 


vield is only about 


per acre 
picking is greates In wer 
1,045 


ton at Cortaro | 


acres ol Vptian cot 


arms: it was expected, 
1946 all the 
would bye 


Upland; the price of the 


I 


however, that cotton 


grown in the counts American 


long staple dl 
cotton was not considered high enough 


to compensate growers for the much 


greater cost of production. 
A part of the irrigated area is used for 
dairy farms, the value of dairy products 


sold from farms deriving their mayor 


income from this source amounting to 


$258,188 in 1939. A few farms specialize 


in vegetables The raising of citrus 
fruits has had little development in 
Pima Count’ but shortlh north of 


Tucson a small acreave is viven to citrus 


(;,EOGRAPHY 


Located a short distance east 
Rillito 


Creek on land which slopes up genth 


orchards. 


of the Santa Cruz and north of 


toward the base of the Catalinas, these 


orchards are partly protected from frost 


danger by the drainage of cold air into 


the valley on frosty nights. 


The University; Private Schools 


The development of Tucson as Ari 


zona’s leading educational center dates 


from 1886, when Tucson citizens do 


nated to the Territory the forty acres of 


land which the legislature required 
should be provided as the site for a 
state university. This land was north 


east of the earlier settled portion of thi 


cit kigure 10), on the uppermost 
bench, which is designated locally as the 
‘University’ terrace. By 1890) thre 


departments had been organized, the 


College of Mines and Engineering, the 


College of Agriculture and the Agricul 
tural Experiment Station; the Univer 
sity was opened to students in 1891, 
The other colleges and schools necessar’ 
to make a well-rounded university, witl 
due attention to liberal and fine arts 
were sl bsequenth added The Univer 
sity now occupies an area of cighty-five 


acres and, with the return of veterans 


for the second semester of 1946, had ar 
enrollment of 3,074 students, of whom 
10 per cent came from states other than 
\rizona The normal out-of-state en 


rollment in previous semesters has ap 


proximated 20 per cent of the student 


body 

The equipment and work of the Uni 
versity are designed not only to provice 
types of training which are everywher 
but to serve certain 


in demand, special 


interests of Arizona and 


‘The Agricultural 


and the 


needs and 


neighboring states 


Station \rizona 


experiment 
Bureau of Mines conduct active research 


dealing with the agricultural, pastoral 


and mineral resources and industries of 


PuUcson CITy 


the state, while the 


College of Agricul- 
ture and the well-developed departments 
of Geology and Mineralogy, and Mining, 
Metallurgy prepare 


these fields. Sp 


Engineering and 


students for work in 
cial attention Is viven to the languages 
The 
the 


and cultures of Latin America. 


archeology, ethnology and art of 


Indians of the Southwest are empha 
sized both by courses offered and by 
collections in the State Museum. The 
Laboratory of Tree Ring Research, 


which is carrying further the science of 


dendrochronology initiated and devel 
oped on this campus, has made valuable 
contributions to archeological 


the 


study in 
arid and semi-arid Southwest, and 
has also supplied rainfall history impor 
tant in water-supply problems of Arizona 
and adjoining states 

The Chamber of Commerce 
that the | 


estimates 


niversityv vields to Tucson an 
income of about $2,500,000 vearly. The 
city’s educational role, moreover, cot 


relates well with its modern function as 


a health and tourist center; public le 
tures and concerts sponsored by the 
Universit. constitute one of the ad 
vantages attractive to winter visitors, 
while the regular curriculum provides 


for enrolled students the opportunity to 
combine the pursuit of health with that 
of education, 


In 


from 


addition 
thre | 


S7 50.000 


to the financial return 


niversityv, an estimated in 


CO ot 


annualh Is derived 


from 


private schools in the 


Phe 
part to the possibility which the climate 
offers healthful life 


school vears 


Pune sOoll Fe 


VIOT 


their existence in large 


Cw 


lor outdoor during 


Pucson As a Health and 
Pleasure Resort 
Thi date il which Pune on bevan to 
function as a health resort and tourist 
center cannot be precisely named, but 


southern Pacific Railroad circulars in 
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the eighteen-nineties were already em- 
phasizing the health-giving qualities of 


climate. 


its ne of the largest two 
hotels in the downtown area was built 
about 1900, the other in 1929. the 


the residential 


areas was opened in 1928. 


largest of the hotels in 


(sradually 


increasing numbers— of seekers 


health 


attracted 


and tourists have been until 


in recent normal vears, it 1s estimated, 
an annual income of $7,000,000 has been 
The hotels 


provide more than 2,000 rooms, while 


derived from winter visitors. 


thousands of guests are housed in smaller 


inns, tourist courts, houses or apart- 
ments. In prewar years there was an 
estimated difference of 10,000 between 
the winter high and summer low in 


the 
war, and both continued transport diff- 


population. This was curtailed by 


culties and a 


serious housing shortage 


have delaved reversion to normal. There 
is good reason to « xpect full restoration 
and further growth of this phase of the 


city’s 


economy with a return to more 
normal conditions. 

While the sunniness, low humidity, 

freedom from snow, and mild, vet 


because of the 


high diurnal range) in 


Vivorating, the 


temperatures of winter 


constitute the greatest attraction, other 
factors are of importance in the tourist 
trac Phe beauty of mountain scenery, 
the striking and unfamiliar vegetation, 
the splendor of desert sunsets, all con 
tribute to the region’s charm (suest 


ranches attract those who enjoy riding 
and outdoor life, while the city itself 
offers urban convenience without the 
disadvantages which a large city pre 


sents Nearness to the national boun 
dary makes excursions into Mexico a 
ready possibility, and Indian life in 


neighboring settlements affords interest. 
Shops stocked with Indian and Mexican 
wares appeal to many 


\ little of 


of carher vear: 


tourist buyers. 


“wild West” 


still lingers; 


thie atmosphere 


it is fostered 
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by the annual rodeo which constitutes a 
major event of the tourist season. 

The climate is considered especialls 
helpful in the treatment of respiratory 
and rheumatic diseases, such as asthma, 
tuberculosis, sinus infections, and arthri- 
In addition to the Tucson Medical 
Center, the Pima County Hospital and 


tis. 


St. Mary’s General Hospital, Tucson is 
the site of a large United States Vet- 
erans’ Bureau Hospital, the tuberculosis 
the Southern 


the Arizona state Elks’ 


hospital maintained by 
Pacific Railroad, 
Sanatorium for the treatment of respira- 


tory and other diseases and various 


sanatoria and rest homes privately 


owned. The total number of beds avail- 

able in hospitals and sanatoria is about 

1,500. 
While 


four or 


the normal tourist season is 


the 
annual visitors coming for all or a part 
of the period from November 1 to April 


five months long, most. of 


1, there is increasing belief in the thera- 


the 


peutic value of climate. 


summer 
Although the summer heat is trying to 
most people, arthritic patients who have 
remained throughout the year appear in 
various cases to have been helped more 


by the summer than by the winter. 


Patients hav ing respiratory troubles 


which respond favorably to low atmos- 
pheric humidity also find summer as 
There 


is therefore an increasing tendency 


well as winter conditions helpful. 
for 


health seekers to remain for the 


all or 
greater part of the vear. 
Many 


cruited among those who come in search 
of health. 


permanent residents are re- 


Thus, in addition to promot- 


ing the annual influx of visitors, the 
climate has been a directly important 
factor in the growth of population. 


Some of thus 


the residents attracted 
find a means of livelihood in Tucson 
and become normal participants in its 
life. Others 


independent means, who, drawn by the 


economic are 


people ot 


(sEOGRAPHY 


climate and other charms of the area, 


build homes in the city or the neigh 


Those of the latter 
group, no less than the tourists and thi 


boring countryside. 


resident workers, help the commercial 
activities of the city through supplying 
a market. 


Manufacturing and Building Trades 


Latest of the varied phases of eco 


nomic development which Tucson has 
experienced was the industrial expan 
the Before 


the war, manufacturing in Tucson 


sion of recent War vears. 
the 
region had been confined chiefly to rela 
tively small-scale industries supplying 
the 


and to the milling of local ores in prepa 


certain demands of local market, 


The industries of 
the 


ration for shipment. 


itself belonged to former 


the 


the city 


class, while ore mills were neat 


mines at various points within the Tu 


cson Basin. The restricted character of 


manufacturing was natural in view of 
shortage of local raw materials other 
than certain minerals, the lack of a 
local source of power, and Tucson's 


location in a sparsely peopled area fat 


from major markets. Those in Tucson 


engaged in manufacturing (not includ 
ing building trades and railway repat 
shops) in 1940, according to census 


figures, numbered 621, constituting litth 
more than 5 per cent of the total number 


of employed workers. But during the 


War vears manufacturing assumed 


greatly increased importance as a result 
of the location there of a large plant of 


the (Consolidated Vultee Corporation, 


which employed at one time as many 


as 4,500 workers. This company manu 


factured planes in San Diego and flew 


them to Tucson for modification and 


testing. Among the advantages which 
this location offered were the almost 
continuoug flving weather, the mild 


winter climate, as a result of which out 


door work on planes is possible at all 


Tucson: City 


seasons, and the availability adjacent 
to the cit, of broad expanses of flat 
desert land suitable for the industrial 
plant and flying field. For similar rea- 


Air Base was main- 
\luch 


repair work was done upon planes at 


sons a large Army 
tained at Tucson during the war. 
this base and 


many civilians were em- 


ployed. 

With 
manufacturing resumed its former role. 
Manufacturers of 


the cessation of war industries 


brick and concrete, 
iron founders and sheet-metal workers, 


sash and door companies, printers, bev- 


erage bottlers, and makers of such 
perishable goods as Ice, ice cream, and 
baker, products clearly supply local 


needs which could not be met, or could 


met economically, from outside 


The 


together with mattress factories, 


not be 


sources. plants of these manufac 


turers, 


a paint factory, a glass and mirror 


and a flour and feed mill, consti 
the 


works, 


tute industrial establish 


present 
ments 
The 


sally 


fuel 


used in 


which is almost univer 


Tucson for industrial as 
well as domestic purposes is natural gas 
brought by pipe-line from Lea County 
\lexico. 


first introduced in 1934 


in southeastern New This was 
For oil as well 
as for coal the city ts dependent upon 
rail transportation. 
light sold by 


which distributes vas. 


electric power and 


are the same 


Phe 
generated at the company’s plant, partly 


by 


COMpalhy 


el ctric it\ 


turbines 


steam using gas fuel, and 
partly by Diesel engines, is) supple 
mented by some electric power trans 


mitted from Parker Dam on the Colo- 
rado, mort than two hundred miles 
distant, on the western border of the 
state. Industrial rates for electri powel 
range from 35! cents pel KWH. for 
the first 30 units, to 2% cents for all 
power in excess of 800 K.W.H. 

Since the population of Tucson has 
been an expanding one, building trades 
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are In 1940 the 


people emploved in construction 


active. number of 
(747) 
was somewhat greater than the number 


While the 


about 


employed in manufacturing. 


wartime industries brought 


an 
increase of population, no decrease has 
been observable since their cessation, 
newcomers having apparently more than 
replaced losses occasioned by the termi- 
of Much 


struction is now in progress in spite of 


nation war industries. con- 


current building restrictions. 


Commercial Activities 


Increases of both and 


permanent 
transient population have contributed 
to the continued growth of commercial 


While, the 


ment of other cities and towns, Tucson 


activities. with 


develop- 


is no longer outfitting center for the 
whole of Arizona, it serves an extensive 
tributary area. As the second city of 


Arizona in population, and the only one 
besides Phoenix having a population of 
as many as 10,000, it exerts some com- 
mercial attraction upon the whole south- 


all that 
to 


eastern part of the state part 


not more readily accessible Phoenix 


Figure 1); however, in supplying all 


but exceptional needs, it divides this 


market area with smaller centers. Omit- 


ting from consideration these rarer de- 
mands, the tributary area may be 
roughly defined as extending more than 
halfway toward Nogales on the south, 


Bisbee on the east and Ajo on the West, 


and nearly halfway toward Phoenix on 


the north. A direct, paved road to Ajo, 


which is planned, would extend the 


commercial radius westward 


In 1940, some 3,000 of the city’s em- 
ploved-roughly 25° per cent ——-were 
engaged in trade An additional 12% 


per cent excluding those employed in 
hotels and lodging houses 


called 


including 


were engaged 


in what might be commercial 


service industries, banking, 


insurance and real estate, amusement 
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industries, and various repair, cleansing, 


personal, and other services. 


Economic Summary 


This survey of economic activities in 
Tucson and its tributary area makes 
clear the high relative importance of 
the tourist trade and of the University 
in the city’s economy. The estimated 


income from each of these sources 
exceeds, and that from the tourist trade 
far exceeds, the income which the whole 
county derives from the sale of cattle or 
Although the value of minerals 
1944 had 


value of 


Crops. 
county in 


the 


produced in the 


more than twice normal 


Tucson's tourist trade, it has been shown 
that only a small percentage of the total 
is derived from areas directly tributary 


to Tucson. Manufacturing supports 


only a small fraction of the population. 
Transportation plays a role of impor 


tance, which has, however, been en 


hanced by the annual influx of tourists 


The 


industries, 


and students. commercial and 


service from which many 


derive support, are, of course, secondary 


industries dependent upon purchasing 
power derived from local primary sources 
of income or brought into the area from 


without, as by tourists, students, or 


The 


cle pe ndent 


government building trades are 


similarly upon the buying 


power of the local public. Continued 


importance as a_ recreational, educa 


tional, ard health center is thus funda 


mental to the city’s prosperit' 


The City 


Pattern 


The growth of population during the 


period since 1880 has necessitated the 
addition to the city as originally incor 
porated of large areas on the east and 
north and of a smaller area on the south 


Figure 10) 


spread widel: 
| 


Population, moreover, ha 


outside the city limit 


settlement along and neal principal 


thoroughfares extending far beyond its 


(GEOGRAPHY 


borders. Wide expansion, rather than 
dense occupation, has been encouraged 
by the broad nearly level 
the 
which have low value for most purposes 


There 


tall buildings even in the busi 


expanses of 


desert which = surround city and 
other than residential settlement. 
are few 
ness district, and one-story houses with 
lawns prevail in many residential areas. 

The establishment of the University 
the 


foundation the eastern limit of the cits 


east of what was at time of its 


and near its northern boundary was a 


factor of importance in the extension of 
districts toward the north 
fact that 


the Southern 


residence 
The 


branches of 


cast. three railroads (all 


Pacific ) SeY 
ment the southern half of the city, while 
the northern half, except near the 


western margin, is free from such ob 


structions, helps to make the northern 


portion more attractive for residence 


The 


and east, 


residence districts toward the north 


moreover, command an un 


obstructed view of the Catalina and 


Rincon Mountains 


Althous h the 


districts offer obvious advantages, 


northeastern residential 
that 


part of the city is beset with a handicap 


in the form of the hard, thick, laver of 
caliche which caps the “University” 
terrace It is not until well beyond the 
city boundaries on the north and east 


that the limit of this terrace is reached 


igure 4) and a surface formation less 


cncountered, 


think 


resistant to penetration 


Ditheult to exeavate, and onk 


covered with soil, the caliche laver makes 
the digging of basements and the plant 
laborious and 


ing of trees and shrubbery 


costly. In spite of difficulties, extensive 
planting has been accomplished both on 
and on. the 


the vrounds of residences 


lniversity campus, where beautiful 
olive trees bordering walks and drive 
wavs are one of the charms Neverthe 
less, experience with this handicap 


increased the attraction of the 


| robabl 


Pucson: Ciry 


valley flat, with its deep and fertile soil, 


as a plac for settlement, after the 


river channel freed 
it from danger of floods 


entrenchment of the 


his perhaps 
explains the development after 1890, on 


the flood plain between Main Street and 


+ 
; 
‘ 
‘ 
; 
‘ 
; 
; 
‘ 
; 


hiGuURE 10 Phe cits 


ind 


urrounding 
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‘ 


the river channel, just north of Alameda 


Street (Figure 9), of a small, exclusive 


residence district, which has been chris- 


tened doubt ss bv those who do not 
live there) ‘Snob Hollow.” 
In general, however, the valley flat 





ireas of suburban settlement 








108 EconomMk 


has proven less attractive to residential 
settlement than the bench lands. Both 
north and south of ‘‘Snob Hollow” there 
has been settlement on the bottom land 


the 
limits, but the westward spread of the 


beyond, as well as within, city 
settled area has been less extensive than 
expansion in other directions, and the 
western boundary of the city remains 
for the most the river in 
the same position as in 1880. 
the 


Congress 


part east of 
The pro- 
the 


represents a 


jection of city across valley 


along Street 
further development of an extension 


which was apparent on the map of 
1862, when the Calle de la Guardia (the 
present Alameda), which passed through 
the west gate of the presidio, and the 
Calle de la Mission, shortly to the south, 
extended west of Main Street onto the 
flat. The the latter 
suggests that it had led in the Spanish 


period to the Mission of San Jose, which 


valley name of 


then stood on the opposite 


side of the 


valley. <A similar area of residential 
settlement, not included within city 
limits, has developed between Speed 
way and St. Marv’s Road (Figure 10), 
the only streets besides Congress which 


bridge the river 

The flat 
west of South Main Street, to either side 
of the railroad (Figure 9 
chiefly by 
‘These 


portion of the cits 


settled 


areas on the valle 


are occ upied 
Vlexican 


adjacent to 


descent 
the 
south of the presidio 


people o! 


areas are old 


and of the early business district: in this 
area of earl settlement, which dates 
back to the days when the population 


was predominantly Mexican, 
stilla concentration of Spanish-American 
Vlexican 


although people of Mexican descent are 


there is 


and foreign-born 


population, 


also widely distributed in other parts 


of the cit It is estimated that Spanish 
constitute from 


third of the 


Americans toda‘ 


fourth to 


Orie 


pop 


one total 


ulation. 
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the 
residential districts 


All areas designated by zoning 
ordinance as class 1 
(residences restricted to single family 
dwellings; per unit areal requirement of 
7,000 sq. ft.) are north of Broadway and 
all except ‘‘Snob Hollow” are north or 
east of the University. Class 2 districts 
(dwelling courts and apartment houses 
for a few families as well as single dwell- 
ings permitted; smaller areal require- 
the 


sections of 


ment) are chiefly in northwestern 


and southeastern 


this 


the city; 
most of the 

and of the 
South Main 


Class 3 and 4 districts, in which 


class includes also 


Congress Street extension 
residential 


Street. 


areas west of 
settlement is 
the 
district and include most of 


more concentrated 


per 


mitted, surround business 


major 
the south 
western portion of the city. A small 


area zoned as class 3 also adjoins the 
lniversity. 
The 


cast was accompanied by an 
shift of the 


growth of the city toward the 
eastward 
Whereas 
in 1880 this was near the intersections of 
Main and Mever 


today the 


commercial center. 
(Congress Street with 
Streets, it 1s intersection. of 


Congress and Stone Avenue which marks 


the heart of the commercial area. The 
banks, chief office buildings, larger down 
town hotels, Chamber of Commerce, 
Post Office, leading department and 
clothing stores, and many of the gift 
shops are within a few block of this 


intersection. The greater part of the 


business district is still west of the rail 


road station (Figure 9) but it has oe 


railroad and as far 


north as kifth Street in the 


panicle d across the 


area between 


Stone and Fourth Avenues The shift 
of the commercial center and extension 
of the area of commercial concentration 


northward and eastward, however, has 
not been sufficient to prevent the mayor 
business district from having a position 
relation to the 


10). 


notabl acentral in 


present cit’ | wire Rachating 





from 


streamers follow 


th 





core area, long commercial] 


thoroughfares. 


Since there 
much of it js light, 


no concentrated ine 


developed; many 


lishments such 


1) 


ds 


some of the principal 


is little manufacturing and 
small-scale industry, 


lustrial districts have 


anufacturing estab- 


small bakeries and 


print shops are scattered through com. 


mercial 


areas. The areas shown as 


“zoned for indust 


10 are areas where 


lishments not 


cial districts may 


Which use 


forbidden. 


for resi 


these zones is for 


facturing. 


commercial 


storage 


plants Making ice 


dries. 


vard 


store 


S 
’ 


‘~ 


railway 


rv”? 


I 


le 


In Figures 9 and 


lanufacturing estab- 


permitted in the commer- 


be located and in 


nces or hospitals is 


The actual use of land in 


a mixture of manu- 


(ransportation and 


ACtiVities. Bottling works, 


and ice cream, laun 


Warchouses, 


t] 


trucking 


the river, the 


concrete companies. 
the ares utilized 
The obvious 

for such PUrpose 


CXC ption. th \ 


Raraves 


repair shops, lumber 


Wholesale Produce 


nad cle POts of various 


Concerns and, in the areas near 


On thy 


are 


have 


the 


( 


\ 


work of sand, gravel and 


OCCUPY most ol 


vithin these ZONES. 


ason for thei; ce signation 


Is that. Without 


borde thre railroads 


Tringes of the business district 


Ivic and 


sf 


ri lal Centers. Both 


developed on and adjoining spaces 


former] 


The civic 


ple S 


al 


] ) 


reserved for military Purposes, 


center (Alameda Street) occu 


Ortion of 


the area former], 


ene losed by thre Walls of the Presidio: 


the 
Cit 


“central plaza 
thie old Plaza ce 


be thought of 


Conte 


tural 


Pima ( Ounty 
Hall and the 
We fare 


I 


Building 


A] 


Center) has 


southern 


mercial are 


the 


We 


st 


art fron 


Margin 


bigure 


( ourt House, the 


Public Hy alth and 


are arranged around 


! 


ol 


Figure 9) on the site of 
los Armas \\ hat may 


48 4 social and cultura] 


th University cul 
developed on the 


the central com 


4, adjoining \rmory Park on 


9 shows the Prurbylic 


Tucson Ciry 
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Library (between Scott Street and Sixth 
Avenue), and near by are the Temple of 
Music and Art, the Masonic Temple, 
and the Cathedral of San Agustin. The 
library and Armory Park occupy terri- 
tory which was Part of the military 
reservation (shown on S. W. Foreman's 
1872 Map) in the American period be- 
fore troops were removed to Fort Lowel] 
outside the city. 

Most of the hotels are In or Near the 
Central business district Within the area 
Shown in Figure 9, but some, including 
two of the major ones which cater to an 
€Xpensive tourist trade, are jn the north- 
fastern residential] areas within or he- 
yond the city limits. Motor courts and 
trailer camps line the chief highways 
into the city those leading to Nogales 
(South Sixth Ave.) and Benson, and 
the Oracle and Casa Grande Roads 
(Figure 10). Some hospitals and sana- 
toria are in the city, Near its margins, 
but more Ol them are outside it on the 
fringes of the settled areas; the Veterans 
Hospital is south of the city Migure 10), 
while the Tucson \edical Center Stands 
In the open desert beyond the Castern 
boundary of the area shown in Figure 10. 
The larger parks are outside the city: 
in addition to the golf Courses and play 
Ing helds and the park on a \loun 
tain, shown in Figure 10, 4 large recrea- 
tional area is reserved in the Tucson 
Mountains. — ¢ cemeteries OCCUPY space 
beyond the northern edge of the caliche 
Capped oldest ben, h, on the intermediate 
ferrace (Figures +, 10). The broad ex 
Panses of smooth surface on all sides of 
the city Provide excellent space for 
airports \ portion of the Davis 
Monthan \irfield, the municipal aiy 
port which is used by American Airlines 
and was the \rmy Air Base during the 
War, Is shown in Figure 10 A second 
municipal airport developed after the 
\rmy took over Davis \lonthan Field 


IS south Of the Rodeo hield (higure 10) 
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North of the 


city is a smaller airfield (partly shown 


on the Nogales Highway. 


in Figure 10) which is used by several 


local airlines. 
Throughout most of the city and the 


urban environs a simple, rectangular 





(; 
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The 


streets and confused pattern of parts of 


to topographic features. narrow 


the older area, as well as the close ranks 


of low, adobe houses which still line 
South Mever Street and some neighbor | 
ing streets in this district, vive an 


street pattern prevails, topographic ir- atmosphere of the past sharply in con . 
regularities having been too minor to” trast with the modern aspect of the 
have appreciable effect. An exception greater part of the city. 
is the area west of South Main Street a ee 
where the network is interrupted by the he Problem of Water Supply 
failure of various east-west streets to The municipal water supply is de 
continue down the slope of the valley rived from sixteen wells, capable of 
wall. The area without residences just vielding about seventeen million gallons 
south of Broadway and east of the cen- daily. One group of eleven wells is 
tral industrial zone (Figure 10) cor- about four and a half miles south of 
responds with a section of the major the city near the river channel; the 
arrovo which cuts across the city (Fig remaining five wells are seattered in 
ure 4); a diagonal thoroughfare, the the northeastern part of the city. The 
' 
: 
FIGURE 11 The Pima County Courthouse and Tucson City Hall; looking westward across the 
site of the former presidio; Tucson Mountains in the background. 
“Arroyo Parkway” is planned to extend — wells range in depth from 300 to 500 feet, 


area and continue 


ark. Cats 


this 


through 
Randolph | 


Zoning Commission: 


ACTOSS 
Planning and 
Plan for Thorough 
rart 1 of ‘Vine Plan. 
In the older portion of the city, between 
Main Street and Tool 


larities result from the 


fares, Regional 
Avenue, irregu 
area’s triangular 
shape, which is due to the adjustment 


of these two streets, as previously noted, 


the deeper wells belonging to the north 


ern group. Besides the city proper, the 
of the 
ot 


to consumers bevond 


Qutlving 


municipal system serves 


part 
about one-third its 


suburban area, 


the 


thus 


st rvice be Ing 


city limits. are: not 


is 


by 


panies or depend upon individual wells 


served are supplied private com 


A pumping system installed near the 





Pucson: City 


bank of Rillito Creek supplie Ss water to 
most of the district known as Catalina 
Foot-hills Estates (Figure 10). 

At the southern wells water ts lifted 
fifty feet on the average by electrically 
driven pumps, flows by gravity pipe-line 


the 


to a reservoir near southwestern 


corner of the city and is there lifted into 


the mains bv a ‘‘booster” 


pumping 
plant. The average lift at the northern 
wells is 180 feet. The northeastern part 


of the city, which is built on the upper- 


most terrace and is higher than the 
southwestern portion, 1s normally 
by the 
when demand is excessive water is lifted 
this the 


elevated 


SUp- 


northern wells, though 


plied 


to region from lower area. 


Two million gallon, storage 


tanks are maintained, one on the higher 


land east of the city 


Park, Figure 


western portion of the city at one of 


limits (Randolph 
10) and one in the north- 


the higher points on the 
of the 


rolling surface 
The 


turbidity 


uppel terrace water 1s 


practically free from and 


no 
filter or settling basin is needed. It is 
treated with small amounts of chlorine 
120 


at the northern Wwe Ils, 


and ammonia. Hardness averages 


parts per million 
and 250 parts per million at the south 
ern wells 

The 
supply of 
the 
the 


troublesome fact about the 


the 


wate! 
‘Tucson is that 


tabl 


south-side 


depth of 
In 


surtace 


Watel 


steadily increases 


wells the water 


40 to 50 ground level 


is now below 


rcet 


and is being lowered by 


pumping at a 
rate of between one 


At the 


and two feet a vear. 


northern wells water is 100 to 


140 feet below the surface and shows loss 
of more than two feet a vear. Con 
tinued lowering will mean. increasing 
cost of pumping and eventually a ce 
creased supph 

Several projects for increasing — the 
water supply when it becomes neces 
sary have been considered. One is to 
drill more wells within the cits This 
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would temporarily increase the vield, 
but would exhaust the supply more 


rapidly. Another possible plan is to 


drill a wells miles 


group ol some ten 
southeast of the city on city-owned land 
from which water would flow by gravity 
But at 


to citv mains. 


these wells also 
the water table would decline if pumpage 
exceeded replacement. Moreover, low- 
the this 
might well result in further lowering of 
A third 
plan involves constructing a dam on the 
San Pedro the 
border and conducting water to Tucson 
A lift 
feet would be re- 
quired to bring water over the divide 
between the San Pedro and Santa Cruz 


ering of water table in area 


the water level within the citv. 


River near Mexican 


from the reservoir thus created. 


of several hundred 


drainage basins. The accomplishment 


of this plan would of course mean a real 
addition to the amount of water available 
for use the Santa 


within 


Cruz Basin 


and not simply a more rapid exhaustion 


of existing supplies. While much the 
most costly of the three projects, it 
offers the best prospect ior 2 lasting 


solution 


The problem of a future water supply 


for the citv is merely 


a part of the prob- 


lem of a water supply for the drainage 
basin as a whol lowering of the 
water table is evident not only in wells 
which provide the municipal water 
supply but in wells which are pumped 
for irrigation. Census statistics show 
that the average pumping lift of water 
used for irrigation in the Santa Cruz 
Basin increased from 58 feet in 1930 to 
83 feet in 1940; in Pima County the 
increase was trom 43 to 65 feet. 

On the basis of a study of the water 
resources of the basin, with = careful 


examination of rates of recharge, natural 


and has been 


that 


discharge, pumpage, it 
the 


which can safely be 


estimated amount of water 


consumed annually 


in the upper Santa Cruz Basin in Santa 
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Cruz and Pima Counties is about 80,000 


acre feet. (Turner, op. cit., pp. 82-3. 
For comparison, a consumption of 
17,000,000 gallons daily 


the present municipal wells can yield] 


[the amount 


would mean an annual consumption of 
19,000 feet.) Since 1941 


pumpage for municipal and irrigation 


about acre 


purposes has annually exceeded this 
amount and has steadily increased. In 
1944 the limit of safety was exceeded by 
38,700 acre feet. 


excess of consumption over recharge is 


In the lower basin the 


far greater. 
the and that 
part of the Gila Basin in Pima County 
has been estimated at 135,000 acre feet. 


The annual safe yield in 


lower Santa Cruz Basin 


In 1940 pumpage already exceeded this 
237,000 acre feet, while in 
1944 the excess had increased to 395,000 
acre feet. 


amount by 


(Department of the Interior, 
Release by Geo- 
1945.) This 


means that the consumption was almost 


Information Service: 


logical Survey, Sept. 27, 


four times greater than was justified by 
rates of replenishment. 
that if 


water 


the reserve of 


continues to be 


It is obvious 
underground 
depleted, the future of both cities and 
farms will be gravely endangered. It 
will be remembered that the chief water- 
bearing gravels in the Santa Cruz Basin 


are in the 


upper strata; if the water 
table falls below the level of these 
gravel beds, wells will not vield water 


in sufficient quantities for economic 


Annual 


replenishment 


irrigation use. 


consumption 


and annual must be 
balanced if water supplies essential for 
continued irrigation and for the mainte- 
nance of cities and towns are to be 
assured. 


Attaining balance means decreasing 


consumption, or increasing 
both. Some increase of supply 
be effected by 


in the 


supply, or 
might 
flood-control structures 
the Santa ¢ 
Basin which would result in converting 


upper part of ruz 
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into ground water a part of the flood 
water now discharged from the upper 
lost by 
evaporation and transpiration where it 
Rillito 
84.) The average 
the Santa Cruz 
River at Tucson from 1905 to 1941 was 
16,500 acre feet. op. ctt., 
p. 458.) This consisted of flood waters, 
there being no steady flow. 
the 
prove to be 
add further 
It should be remembered, 


to the lower basin and largely 


spreads out below Narrows. 
(Turner, op. cit., p. 


annual discharge of 


(Schwalen, 


The intro- 


duction of water from San Pedro 


Valley, if it 


nomically 


should cco- 


feasible, would 
to the supply. 
however, that if the costs of increasing 
the water supply should be such as to 
prohibit the profitable use of this water 
the agricultural 


for agriculture, then 


problem would not be solved by such 


an increase. Projects should be under- 
taken only after a careful measurement 
of estimated costs against 


probabli 
gains. Perhaps such measurements will 
show that a reduction of consumption 
through a curtailment of irrigated agri- 
culture is the only practical solution. It 
is far better to reduce avric ulture to a 


level at which it can be permanently 


supported than to bring about its 
ultimate destruction through continued 
use of water in excess of safe vield. 

It has been shown that agriculture is 


not a leading clement in the support of 


the city of Tucson. Nor does agricul 
ture contribute any products peculiar 
to this region and not cultivable in 
others. The best prospect for Tucson's 


future would seem to lie in its further 


development as a health and recreational 
The 


irrigated 


resort and cultural center. Very 


absence of extensive agricul 
ture contributes to maintaining the low 
humidity which is valued in some types 
of therapy and which is not character- 
of the health centers of other 


istic por 


tions of the country. By continued and 
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increased utilization of the exceptional may play a role in the national economy 
opportunities for health promotion which which is not duplicated elsewhere. With 
the climate offers, and by further em- careful planning and control of the use 
phasis upon the educational facilities of water resources, adequate supplies 
which constitute so satisfactory a com- can doubtless be made available for the 


plement to this development, the region maintenance of such a role. 








RECENT ACTIVITIES IN VENEZUELA’S 
PETROLEUM INDUSTRY 


George S. Corfield 


HE first oil wells drilled in 
Venezuela were remote, shal- 
low, and unsuccessful.  Be- 
tween 1882, when the first wells were 
drilled near San Cristobal, south of 
Lake Maracaibo, and the present, lies 
the history of the country’s petroleum 
industry. The construction of a small 


refinery near by to boil hand-dipped 
seepage oil for local market modestly 
records the beginning of refinery op- 
erations. 
Following, the industry remained 
dormant for nearly half a century except 
for half-hearted sporadic attempts at 
Real interest dates from the 


1922 of the discovery 


revival. 
completion in 
well in La Rosa Field on the eastern 
Lake Maracaibo. 
1930 keen interest centered 
Maracaibo Basin. 


However, in the interval oil companies 


shore of Between 


1922 and 


in the productive 


began to look elsewhere within the 


country for future supplies when the 


They 


productive areas in 


wells of Maracaibo ran dry. 
found potentially 
eastern Venezuela and set to work at 
once to bring them into production. 
The first geophysical party to do any 
arrived in 
June, 1927, and by 1930 the area shipped 
beac h 


vear following 1930, increased amounts 


work on an extensive scale 
considerable quantities to market. 
of petroleum reached the market until 


by 1946 the eastern 


for one-third of the 


fields accounted 
country’s total 


export. 


AREA AND EXTENT 


Of Venezuela's three petroleum re- 
the Maracaibo Basin, the Apure 


gions, 


Basin, and the Eastern (or Orinoco) 
Basin, the latter covers twice the area 
of either of the others. It includes the 
states of Guarico, Anzoategui, Monagas 
and the Territory of Delta Amacuro, 
totaling some 70,000 square miles or an 
area the size of Oklahoma. 

Extending from a line drawn north- 
westward from the great bend of the 
Orinoco, to the delta in the east, and 
from the southern=side of the Coast 
Range on the north to the Orinoco on 
the south, the plains of Venezuela 


comprise a_ large topographic unit, 
roughly 500 miles east to west and 200 
miles from north to south. The plains 
drain southward from an area in the 
central portion with an average cleva 
tion of 650 feet above sea level. During 
rivers overflow and 
Such 


work at the 


the rainy season 
spread for miles over the valleys. 
efficient 


floods hamper 


time, but the open rolling terrain favors 
Heavy 


areas of the north and the northeast 


it at other times. forested 


also slow construction activity and 
add other difficulties. 

The delta of the Orinoco extends from 
the Rio Vagre, 


north from the plains, to. the Carosimia, 


which divides it on the 
which flows cast and west as the main 
outlet of the Orinoco. The region. is 
low, subject to heavy overflow, and 
heavily timbered with tropical growth. 

The topographic relief conforms rea 
sonably well to regional geologic struc 


tural conditions. To the south and 
southeast of the plains lic the highlands 
of Guavanaland, a northward extension 


Massif. The 


defines the 


of the old Brazilian 


Orinoco” River northern 


eran 
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limit rather well. The structure of the 
Basin contains the eastward plunging 
geosyncline, a result of down warping 
from compression forces from the north 
thrusting against this rigid land mass 
to the south, which also produced 
buckling or upwarping in the moun- 
tains of northern Venezuela. Deposits 
of the delta region lie superimposed on 
this great geosyncline. | Exploration 
prospects prove best when far enough 
away from igneous and highly metamor- 
phosed (suayanaland, to permit thick 


Wells 


drilled in the central and northern por- 


section of sedimentary rocks. 





2. Oficina in Anzoategui which 
Bleecker found and came in_ within 
a vear after his work (1928). 

3. San Joaquin, in Anzoategui, where 
the deepest wells in South America give 
excellent vields. 

+. Jusepin in the state of Monagas. 

5. Quiriquire, the east’s oldest field. 

6. Temblador in Delta Amarcuro. 

Discovered in 1928, Quiriquire, Vene- 
zucla’s oldest eastern field, sent its 
first oil to market in 1930. Its success 
initiated steady development and gave 
geologists and oil men alike promise 


of a great future in the east. Kew vears 


ATLANTIC 


PETROLEUM FIELDS | 
EASTERN VENEZULA 


hIiGURE 1.--Location of principal oil fields and pipe lines in Eastern Venezuela. (Base map cour 
tesy American Geographical Society Data from O1l and Gas Journal, Oil Weekly, Petroleo Inter 
americano and maps in the Senate Investigation Committee’s Report. Cartography by Raymond 
Barker 


tions of the states Ivine north of the 


Orinoco give best results. 


hiELDS AND PRODUCTION 


The presently producing fields in 


eastern Venezuela fall into groupings o1 


areas. krom west to east they include: 


1. Las Mercedes, the chief field in the 


state of Guarico. 


since 1930 fail to record discovery of 
one or more new fields. Located on a 
15,000-acre concession near the Leona 
held, Palayo appeared in) December, 
1946 as the infant. At the end of the 
first decade of production, 1930-1940, 
combined eastern fields produced 26 pet 
cent of Venezuela’s total, while by 1946 


the percentage rose to 31 per cent. The 
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1946 production of all eastern fields was 
90 per cent of Oklahoma's yield for 
1946, an area of comparable size. 


A three year average gives Monagas 


VENEZUELAN PE TRC 
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FIGURE 2 Prior to 1930 Venezuela's petro 
leum production 
Maracaibo Basin. Since that date, eastern 
fields have contributed increasing amounts, to 
account for about a third of Venezuela’s total 
amount. 


originated entirely in the 


top place among the eastern. states. 
Producing approximately 17 per cent 
of Venezuela’s output, the state relies 
chiefly on four fields, but Quiriquire, 
oldest, and Jusepin, largest producer, 
account for 55 per cent of the state's 
share. Second place falls to Anzoategul 
which pumps most of its oil from three 
fields. 


San Joaquin and Oficina trailing close 


Guara supplies 37 per cent, with 


behind. 
VENEZUELA'S POLICY 


In 1943 Ve nezue la re-wrot its petro- 
chiefly 


ope rations. 


leum poli V,. It deals with 


concessions and _ refinery 
The government makes it clear that 


within a period of three years from that 


time, companies study then concessions 
carefully enough so they know what 
areas within the concession they wish 


to transfer into regions of exploitation 
status and the parts they wish to return 


to the government. The policy encour 


aged compani S in all areas to carry on 


explorations. In 1946 ten of the eleven 


new fields brought in were in the cast; 


of the 550 wells that went down 75 pet 
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cent were in the east. As 1947 opens, 
70 per cent of the drilling rigs in Vene- 


zuela operate in the east. 


PirpE LINES 


The East relies entirely on pipe lines 
to carry its crude to deep water ter- 
Most of Vene- 


trunk pipe lines 


minals and refineries. 
zuela’s 700 miles of 
stretch over the rolling hills of the 
east where fields vary from ten to 100 
miles from the nearest terminals. Nu- 
merous laterals feed the trunk lines and 
to total length of lines 


The oldest line, of 25.000 


add materially 
now in use. 
barrel daily 


capacity, connects Quiri- 





FIGURE 3 
Camp, shows typical terrain and 


This view, near the San Joaquin 
vegetation 
through which pipe lines and their paralleling 
roads pass Native labor use machetes to keep 
the weeds and brush cut. Photo courtesy 
Standard Oil Company, New Jersey 


quire field with the loading terminal 


now refinery) at Caripito on the San 


Juan River. The longest pipe lines in 


use connect the Oficina and Travieso 


fields with Puerto La Cruz on the 


Caribbean, a distance well over 100 
miles. The line delivers up to 115,000 
barrels to the port daily. Geographic 


conditions of open country, warm cli 
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; 
FiGURE 4.--San Juan River with its bordering jungle The river affords good transportation 
facilities. Pipe lines lead from the refinery at Caripito to the loading docks shown in the picture. 
(Photo courtesy of Standard Oil Company, New Jersey 
mate and favorable terrain in the south transfer station, loading tanks, docks 
favor construction. The jungles of the for loading outgoing tankers (20,000 
eastern shore and the more humid bbl. per hour, gravity flow) and ware- 
north offer obstacles. Maintenances houses. Once a quiet fishing village, 
' anvwhere requires eternal vigilance. hidden from the sea by a series of barren 
islands, has been transformed into one 
PurRTO LA CRUZ of the most pra tical harbors along the 
All mayor pipe lines lead to the Venezuelan coast. 


Orinoco; to the large refinery at Cari Four of the large companies operating 
pito; or to Puerto La Cruz, the Kast’s in the East have already purchased 
busiest port, where at this favored port — refinery sites. Refineries having in the 
a modern petroleum terminal has been aggregate a daily capacity of over 


erected It consists of storage tanks, 100,000 barrels will be built there when 





Figtke § View of the Caripito tank farm and storage yards, shows at the right, the pipe line 
Cutting through two miles of dense jungle to reach the docks on the San Juan Rivet Portion of 
the Venezuelan Coastal Range appears in the distance Photo courtesy of Standard Oil Company, 


New Jersey 
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materials are available. Puerto La 


Cruz, an excellent deep-sea harbor, 
where three major pipe lines now ter- 
minate, seems destined to become an 
important refining center in Venezuela 

some say perhaps the most important 


in all South America. 


CARIPITO 


The second part of the 1943 petroleum 
policy stipulates that the concessionaire 
in applying for new concessions must 
agree to refine in Venezuela 10 per cent 
of all the oil produced from the con- 
cessions, or refine it in the country 
In addition, the 
remaining 90 per cent cannot be refined 


where it is consumed. 


outside of Venezuela, within a zone 
delineated by the Tropic of Cancer, the 
Equator, and the meridians 50° and 
90° West. 


cludes practically the entire Caribbean 


This ‘‘forbidden zone” in- 


area, even the Panama Canal Zone, but 
chiefly affects the refineries on Aruba 
and Curacao, long an irritation to the 
Venezuelans. The situation stimulated 
refinery construction on the mainland 
of the country. 

Long before the measure was _pre- 
scribed, pipe lines in the East led to 
Caripito on the San Juan River, where 
today a 50,000 barrel capacity refinery, 
Venezuela's largest, accommodates many 
fields, with special emphasis on recovery 
of the components needed for aviation 


fuel. 


Prior to the war the plant oper- 
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ated entirely on Quiriquire crude, mak- 
ing just enough gasoline for running 
company operations and supplying a 
Venezuela. 
both 


smaller, at Oficina and Guario, refine 


limited market in eastern 


Caripito and two other plants, 
48 per cent as much as the seven refin- 


eries distributed in the western areas. 


(CONCLUSION 


Venezuela appeared upon the petro- 
leum horizon in 1917 when she placed 
120,000 


market, accounting for less than 1 per 


barrels on the commercial 
cent of South America’s total produc- 


tion. Currently Venezuela produces 
82 per cent of the continent’s 450 million 
barrel supply and 14 per cent of the 
world’s petroleum and takes her place 
second producer and 


as the world’s 


definitely establishes herself as South 
America’s leader, far in the lead of her 
nearest competitor, Argentina; with a 
wide margin over U.S.S.R., her world 
competitor. The Eastern Fields have 
a one-third share in this picture today. 
What will their share be in the future? 
Will the 


from Mexico to the Maracaibo Basin 


“Golden Lane’ that moved 


in 1922 eventually shift to the Eastern 
Fields? 


exploration, of estimated and proved 


Based on results of extensive 


reserves, and of current production, 
some oil men are predicting great things 


from Venezuela's East. 


PRODUCTION AND MANPOWER IN GREAT BRITAIN 


Harold E. Hall 


HE British public has become 

fairly well reconciled to the fact 

that harder work and greater 
sacrifices are necessary if solution is 
to be found for the economic difficulties 
confronting that nation. Although some 
persons feel discouraged over the neces- 
sity of prolonging the period of austerity, 
most people apparently are in agree- 
ment with the Government's ‘‘work- 
or-want"’ policy. 

The unfavorable situation in which 
Great Britain finds itself today stems 
primarily from its failure to bridge the 
gap between imports and exports. The 
nation’s adverse balance of trade has 
been running at the rate of £600,000,000 
a vear, and the Government has re- 
sorted to drastic measures to buy less 
and sell more abroad. Reduction of 
imports has been under Wwa\ for some 
time, and is eventually expected to 
reduce the trade deficit by £220,000,000. 

The co-partner of the British recovery 
program increased production pre- 
sents a more difficult problem because 
it cannot be completely regulated by 
legislation. Sir Stafford Cripps, new 
Minister of Economic Affairs, told Brit- 
ish workers in September that one- 
fourth of evervthing they 
must be 


produced 
exported, and targets have 
been set for 150 types of manufactured 
goods in 23 groups of industries. 
Achievement of the export targets is of 
vital concern to the welfare of the nation 
and Cripps warned that ‘‘controls and 
still more controls will be placed on both 
labor and industry until the desired 


goals are achieved. ”’ 


CONTROLS ON LABOR AND INDUSTRY 


The Government has adopted strong 


controls over labor and industry in 


order to increase production. The new 
direction of labor program which has 
been adopted is the most drastic peace- 
time labor regulation ever applied in 
Great Britain. Unemployed labor is to 
be placed in essential industries, and all 
non-productive labor is to be diverted 
into productive channels. Demands on 
industry and ownership have been 
equally severe. Certain industries have 
been asked to confine production to 
specified items and models, and manu- 
facturers will be expected to change to 
production of new types of goods if 
those they have in production do not 
sell abroad. Furthermore, the Govern- 
ment will insist on the right to direct 
goods to particular countries or areas 
where they can earn most in terms of 
dollars or in supplies. Industries that 
fail to reach export targets may be 
deprived of labor and materials in favor 
of those that do, and the Government 
has warned that it may start new in- 
dustries under its own management if 
private enterprise does not improve 
quality and quantity of its output. 
George Isaacs, Minister of Labor and 


National 


stated that “ the Government 


Service, has unequivocally 
will not discriminate against classes. 
We are not going to use direction for 
the man at the bottom and let those 
at the top go free.” 

British 
estimated that there must be an increase 
£31,000,000 in the 
monthly export volume by the end of 
the vear, and by the end of 1948 the 
target is a rise of £60,000,000 above 
current monthly sales. 


Government officials have 


of approximately 


In September 
exports of British goods were at the 
rate of £99,000,000. 


dustrial export target set for achieve- 


The average in- 
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ment by the end of 1948 is 164 per cent 
of 1938, but naturally some industries 


have a much higher goal. Export tar- 


gets for rubber manufactures and ve- 
hicles, for example, have been set at 
rAt 
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$25 per cent and 316 per cent, respec 


tively, of 1938 ¢ xports. 
PRODUCTION OBSTACLES 
During the first 18 months of peac 


civilian production, although irregular, 
gained momentum and gave promise ol 
a fairly quick recovery to prewar levels 
the 1947 the 


Fuel shortage S 


However, during winter of 


trend was discouraging. 


curtailed output and industr' Pune 


tioned on narrow margins of raw 


miate 


rials and manpower Production has 
since increased but remains far short 
of the output desired. 

The question of why British industr 


which led the world in productive 
achievements during the nineteenth 
centur' should be CXPCrichciny such 
difficulties in recouping its civilian pro 
ductive strength after the last var 
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involves many factors. Complete aban 
donment of certain types of unessential 
the 


industries war has slowed 


\Jechanical ob 


solescence and poor managerial practices 


during 


industrial recovery. 


E I 
6 (sk t 
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have hampered some industries. Lack 
of continuity in fuel and raw material 
supplies has prevailed. Finally, shortag: 
of manpower and = matldistribution — of 


the working population have retarded 


reconversion and have contributed to 


the seriousness of the present CcOonomic 


situation. 


It is difficult to select any one condi 


tion as being particularly responsible 
for the present position of British in 
dustry. However, from both short term 


and long term pont of view absence of 


adequate manpower in essential in 


dustries Is a CONSPICUOUS element, and 


its elimination is necessary if production 


is to be ubstantially increased 
Pat Coan MINING INDUSTRY 
Devree of severity of the Manpowel 
hortave naturally varies with individual 
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the coal 
The 


industry has most urgent claim for an 


industries, but for illustration 


mining industry is presented. 


increased labor force as it is key 


to 


over-all rise in national output, and 


expansion of production in the industry 
can be taken as barometer of industrial 
prosperity. 

Coal the 
beginning of 1947,and in April the five- 


da\ 


mines were nationalized at 
working week was introduced with 
hopes that new recruits would be encour 
aged to join the industry and absentee 
ism would be reduced. 


of 1947 


engaged 


At the beginning 


there were 695,000 persons 
in the industry, and a man- 


power goal of 730,000 was set for achieve- 
by 31, 1947. The 


Government has granted extra rations 


ment December 
for pit workers and has granted housing 


priorities to miners. By the end of June 


number of workers had increased to 
719,000 but unfortunately has now 
declined to about 716,000 Great Brit- 


ain's coal target for 1947 is 200.000.000 
tons, and by November 1 approximately 


164,000,000 tons had been mined. 


CoTToNn TEXTILE PRODUCTION 
Another example in which the labor 
shortave Is acule is the cotton textile 


IWER 


IN (GREAT BRITAIN 


121 


It 


during the war, with production con- 


industry. was severely contracted 


centrated in certain nuclear factories 


and remaining mills either being closed 
or diverted to other manufactures. 


Cotton yarn exports in September 


amounted to only 2,800,000 pounds, as 
10,246,000 pounds as a 


monthly average in 1938, and exports 


compared to 
of woven piece goods comprised 
55,000,000 during the month 
compared to 115,000,000 square yards 
Che 
that 
approximate ly 64,000,000 vards of Jap- 


Sallie 


as 


monthly 


as average in 1938. 


situation has become critical 


Ss) 


anese gray cloth are being imported to 
be finished in Lancashire and reéxported 
to foreign markets where it will fill the 
gap in British export supplies made by 
present production shortage. 

Decline in production in the cotton 
industry is d 


ot 


ic, among other things, to 
At beginning of 


340.000 workers 


shortags workers. 
the war approximately 


were engaged in cotton spinning and 


total is 


258,000, and only 


weaving Today the 


approx- 


imately a net increase 


of 40,000 workers has been added in the 
past two vears. \Mloreover, flow of 
returning workers has slowed consid- 
erably in recent months, and over the 
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next few years a large proportion of the 
present labor force, whose average age 
is abnormally high, will retire. 

As in the case of coal mining, British 
workers are reluctant to enter employ- 
ment in cotton textile factories, which 
have traditionally offered unsatisfactory 
working conditions. The British Gov- 
ernment has granted a_ subsidy of 
£10,000,000 for modernization of cotton 
spinning mills, and this may encourage 
workers to return to the industry. Some 
foreign workers are being added to the 
cotton textile industry, but for the time 
being it must continue to rely mainly on 


recruitment of native Lancashire labor. 


BASIS OF THE MANPOWER PROBLEM 


The manpower problem confronting 
British industry today arises in a com- 
three 


plex situation in which at least 


factors are involved—a working popula- 
tion which, under present circumstances, 
is numerically incapable of meeting 
required production goals, maldistribu- 
tion of the existing labor force, and 
output-per-man rate which is lower than 


anticipated by the Government. 


I. DECLINE IN WORKING POPULATION 


Total working population of Great 


Britain is now slightly in excess of 
20,000,000 but has been declining since 
the The 


available manpower has been accounted 


termination of war. loss of 


for by variety of factors. Rate of 
population increase in Great Britain 
has, in general, declined since 1900, 


although the situation was temporarily 
improved in 1946 with the highest birth 
rate since 1923 (19.1 per 1,000 popula- 
tion). The Royal Commission on Dis- 
tribution of Industrial Population has 
estimated that population will decline 
from its present figure of approximately 
47,000,000 to about 45,980,000 by 1971. 
Of more immediate concern is the fact 
that the percentage of population at 
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industry-entering age constitutes de- 
creasing percentage of the total, and it is 
that 1946 and 1951 


there will be a drop of 890,000 men and 


estimated between 
women between the ages of 15 and 39. 
This in itself would tend to prevent any 
increase in the working population over 
a long period of time. 

the 
14 to 15, which became effective 
April 1, will result in the loss of 370,000 
juveniles to industry during 1947. 


Raising of school leaving age 


from 


Retirement of women from industry 
presents vet another factor involved in 


FIGURE 2. 
claim for an increased labor force. Britain's 
economic strength and welfare and her position 
in world trade depends upon her coal supply. 


Coal mining has the most urgent 


decline of the industrial working popula- 
the 
million women have left their positions 


tion. In past two years over a 


in industry. The movement has been 
stimulated by disappearance of better 


paid overtime jobs, and women workers 


PRODUCTION AND MANPOWER IN GREAT BRITAIN 123 


today are being offered only the lower 
paid positions. Immediate vacancies 
are said to exist for 42,000 women in the 
clothing industry, 17,000 in wool, 16,000 
in cotton, 8,000 in hospital work, 6,000 in 
hosiery, 3,300 in boots and shoes, 2,000 
in silk, 1,800 in transport, and 1,600 in 
iron and steel. 

Despite recent reductions, the armed 
services continue to retain large numbers 
of men and women. Drafting into the 
forces has continued, and international 
commitments have made it necessary to 
1,250,000 persons 
in the armed forces and supply indus- 


keep approximately 


tries who otherwise might be engaged 
in civilian production. 

To increase the number of workers 
engaged in civilian production the Gov- 
ernment has approached the problem 
from two directions of which the first 
is the campaign to return women to 
industry, and the second the recruitment 
of aliens. The recruitment of women 
workers began on June 1 in 69 districts 
in which the shortage of female workers 
was most pronounced. Results have 
not been too encouraging and it appears 
that only a minor increase in the work- 
ing population can be obtained from 
this source. Approximately 8,000 women 
have volunteered their services since 
the drive commenced. 


Employment of Aliens 


The second step employment by the 
British Government in the recruitment 
of additional personnel for British in- 
dustry calls for the recruitment of for- 
eign workers. 

At the present time there are three 
primary sources from which foreign labor 
100,000-member Pol- 


Corps already sta- 


can be recruited 
ish Resettlement 
tioned in Great Britain, surplus un- 
employed labor of certain European 
countries, and 


displaced persons of 


Europe. Principal obstacles to intro- 


duction of substantial numbers of such 
workers are shortages of food and hous- 
ing accommodations in Great Britain, 
and negative attitude exhibited by cer- 
tain factions of British labor toward 
acceptance of foreign workers. It is 
reported that 300 local branches of the 
National Union of Mine Workers have 
refused to work with Polish miners, 
notwithstanding the fact that the na- 
tional union has agreed to accept them. 

The Polish Resettlement Corps is 
comprised of Polish soldiers who fought 
side by side with British and American 
soldiers in the Battle of Britain and 
campaigns in Italy and France, and who 
desire to remain in Great Britain. After 
completion of a period of training the 
Poles are placed in employment with 
industries which have expressed their 
willingness to accept foreign workers. 
The Polish laborer receives the same 
pay, works the same hours, and is em- 
ployed under the same conditions as 
British workers. He may eventually 
become a naturalized citizen. Today 
approximately 43,000 Poles have been 
placed in civilian employment in Great 
Britain, primarily in agriculture, coal 
mining, and the building and _ civil 
engineering trades. 

The British Government’s attempts 
to import additional manpower for its 
industries from the unemployed popula- 
tions of European countries has _pri- 
marily been centered on procurement 
of foundry workers from Italy, of which 
a small contingent arrived in April; but 
less than 500 have been obtained to date. 

The number of displaced persons who 
have been recruited from European 
camps is believed to total approximately 
26,000, of which approximately 75 per 
cent have been placed in employment. 
The European Voluntary Workers, as 
they are officially called, are principally 
employed in agriculture, textile indus- 
tries, hospitals, and domestic employ- 
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ment. Recruitment of displaced persons 
is proceeding at a much slower rate 
than was anticipated at the time the 
was introduced, when it 


plan was 


thought that 12,000 displaced persons 
could be brought to Great Britain each 


month. 


II]. MALDISTRIBUTION OF MANPOWER 


Another important factor of grave 
concern to Great Britain is inadequacy 
of the present system of labor distribu- 
tion, which has resulted in many essen- 
tial industries being undermanned while 
less important industries have accumu- 
On 


the Government published 


lated excessive numbers of workers. 
October 7 





John Bull in Well 


A democratic 


FIGURE 3. 
ingtons, his coat and collar off, his sleeves rolled 
up, symbolizes the national spirit in this poster 
for use in the Government's campaign to explain 
the country’s economic problems to the man in 


Thou 
sands of such posters depicting the Government's 
“Work-or-Want”’ campaign distributed 


throughout the countt 


the street and the housewife in her home 


were 
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a list of 27 industries which are under- 


manned and which are to receive top 


distribution of available 


the list 


priority in 


manpower. Leading are coal 


mining, agrieulture, textiles, and iron 


and steel manufacturing. 
The shipbuilding industry now has 49 


per cent more workers than it had in 
1939. Engineering has increased by 
35 per cent, and chemicals, vehicles, 


and the entertainment profession have 
between 19 and 29 per cent more work- 
ers than in 1939. On the negative side 
are coal mining with 6 per cent fewer 
workers, clothing with 18 per cent less, 
textiles with 23 per cent less, and bricks 
and tiles with 30 per cent fewer workers 
than in 1939, 

This 


partly result of shut-downs in certain 


uneconomical distribution — 1s 


industries during the war. The situa- 


tion prevailed in many textile mills 


where the workers were forced to find 
other employment and now do_ not 
desire to return to their original employ- 
Certain industries have attracted 


better 


ment. 


workers with offers of pay and 
better working conditions. 

In 1947 it 
that 
not achieving desired results, and the 
British 
the 


method of 


became increasingly ap- 


parent voluntary methods were 


Government was confronted 


with necessity of devising some 


effecting rational distribu 
tion, judging from the point of view of 
national needs, of the supply of labor 
among competing industries. Conse- 
quently on October 6 a General Control 
of Engagement Order became effective. 
The 
labor 
be able to 


new Order is similar to wartime 


directives. Employers will not 


engage Or seck to engage 


employees coming within its scope 


except through the Ministry of Labor 
and its Employment Exchanges, and 
workers must obtain their employment 
through the Ministry. 


Present regula 


tions apply to men aged 18 to 50 and 
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to women aged 18 to 40, with the follow- 
ing excluded: women with children under 
15 living with them, veterans during 
terminal leave, persons employed in 
professional, administrative, executive, 
or managerial capacities, and others. 
The Order has been supplemented by 
a form of peacetime conscription en- 
acted for the purpose of enlisting in the 
ranks of useful workers 


persons now 


employed in occupations regarded as 


unessential. Men and women within 
certain age categories who are ‘‘not 
gainfully’’ employed will be required 
to register at the Government Labor 


The 


rich and poor, peer and commoner, but 


Exchanges. measure applies to 


is designed primarily to force those en- 
gaged by the football pools, dog and horse 
interests, and other 


racing non-essen- 


tial activities to take employment in 


more productive industries. At the 
exchanges they will be offered choice 
of jobs in essential industries. If jobs 
are not to their liking, they may be 


directed to take one. Refusal to register 
or to take a job to which the individual 
is directed may a fine of £100, 


imprisonment for three months, or both. 


result in 


III. Oureut-PER-WORKER 


lhe third principal factor involved in 


the manpower situation concerns pro- 


ductive capacity of British 
The British White Paper, Economic 
Survey 1947 (Cmd. 7046) states 
that ‘‘the size and distribution of the 
labor but what 
actually counts is the output which the 
nation produces.”’ 

the output-per-man_ in 
many of the British industries declined 
substantially 


workers. 
kor 


force are important, 


During war, 


from levels. It 


was anticipated that the situation would 


prewar 


be improved after the termination of 
hostilities, but the expected rate of in- 
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crease in man-output has not mate- 
rialized to the extent desired by the 


Government. kor example, the average 


over-all manshift 


recorded in the coal mining industry in 


output in tons per 
October was 1.10 which, while substan- 
tially higher than wartime production, 


remains below 


the 1.14 ton output in 
1939. In other industries’the trend has 
not been so discernible, but it is felt 


that there is room for improvement in 
output-per-man for British industry in 
general. 

lack 


of mechanization, inefhicient-operations, 


Undoubtedly such facts as a 


mate- 
rials have discouraged attempts to in- 


and scarcities in supplies of raw 


British labor 
output 


crease output -per-worker. 


that would be 


contends such 
increased if workers were given proper 
incentives, but just what the incentives 
should be is a matter for-conjecture. 


Higher wages are not of great impor- 


tance if thére is little to purchase. The 
Government certainly would~not ap- 
prove shortening the working week. 


Labor is in favor of improvements in 
working conditions and decrease in tax 
rates, but is not receptive to the “ pay- 
which is_ re- 
disliked 


All agree that some- 


method 
the 


by-production”’ 


garded as part of much 
speed-up system. 
thing more than ‘‘back-to-the-wall’’ 
fighting speeches for greater production 
is necessary if output-per-worker is to 
be increased. 


The _British 


that all labor resources must be utilized 


Government is aware 
to the fullest possible extent_if the eco- 
nomic position of the country is to be 
improved... While encouraging degrees 


of recovery have been registered in 


certain industries much remains to be 
accomplished by coéperative efforts of 
labor, industry, and Government before 
the situation will be improved. 








AMERICAN LEADERS, WHERE PRODUCED AND USED 


Stephen Sargent Visher 


CONOMIC geography commonly 

considers the place of production 

and use of various commodities. 
Strange to say, the most valuable prod- 
uct of all, able workers, has been largely 
ignored by geographers. The value of 
America’s 
to Dublin and 
Value of a Man” (1947) is greater than 
the value of the 
physical resources of America. 
wealth produced by 


productive men, according 


Lotka, ‘The Money 


assessed combined 


Annual 


their Jabor is far 


beyond the combined value of that pro- 
duced by America’s farms, forests, mines 


and factories, if labor costs are de- 


ducted. Leaders are of course very 


much more valuable than the average 
man; indeed the higher types are almost 
priceless. 

Hence although at first, some readers 
will be surprised to see an article on 
American leaders in Economic GEOG- 
RAPHY, it is appropriate, not only be- 
cause their place of production and 
manufacture (birth, training) and use 
(employment) 


are highly 


but also because ECONoMK 


significant, 
(GEOGRAPHY 
has consistently endeavored to include 


that stimu- 


articles are valuable and 
lating to economic geographers, as well 
as informative in more conventional 
ways. 

Most geographers have studied where 
certain crops, farm animals, raw mate- 
rials and manufactured products have 
been produced in relatively large 
amounts and what conditions correlate 
that The 


writer, after making maps of the pro- 


with production. present 


duction in Indiana of hogs, corn, peaches, 


coal and automobiles wondered where 


the famous Hoosier authors were born; 


when he plotted the birthplaces of the 
1920, he found 
them to have come almost all from less 
Shortly 
after the 1920 map was made, a list of 
about 50 


most famous dozen in 


than a quarter of the state. 
Hoosier scientists 


Men. of 


distinguished — in 


starred in 


‘American Science’’ as espe- 


cially research was 
compiled, and their birthplaces plotted. 
They too came chiefly from the section 
which vielded the authors. Krom time 


to time he located or assembled other 
impartially selected lists of leaders of 
various sorts (presidents of colleges and 
universities, presidents of national soci- 
eties of engineers, physicians, lawvers, 


agronomists, ete.). When he mapped 


their birthplaces, he found, most. of 
them from Indiana to have been: born 
in less than a third of the state. Hence 


he commenced = studies” of 


population 
density, composition and changes, and 
economic and various other conditions 
suspected of correlating with vield of 
leaders. The results appeared SO SI£- 
that he the 


neighboring states, and to other parts 


nificant extend 


study to 
of the country for various impartially 
some of 


1928 


selected groups of notables. 


his findings were published in 
(Geography of American Notables, In- 
diana University Studies No. 79,138 pp., 
1928). They 


such widespread interest that the vol- 


Bloomington, aroused 

ume became promptly out of print. 
The reception of the earlier studies 

sufficient 


afforded him 


encouragement 
to make intermittently additional stud- 
ies. Recently he completed a volume 
concerning starred scientists (to be ts- 
sued by the Johns Hopkins University 


Press). In the present article he sum- 


\MERICAN 


marizes the parts of the several studies 
that 
raphers. 


have special interest to geog- 
It is based partly on 18,400 
returns from a brief questionnaire that 
he sent to persons sketched in ‘Who's 
Who in America” 906 


very comprehensive question- 


and on returns 
from a 
to living starred scientists. 


naire sent 


BIRTHPLACES 


2,607 scientists 


the 


One-sixth of the 


starred in one or more of seven 


FIGURE 1. 
tion to population at the date of their birth, New England yielded starred scientists at about twice 
the rate of the Middle Atlantic States, or North Central States, almost three times that of the West- 
ern, five times that of the South Atlantic States, and thirteen times that of the South Central States. 


editions of ‘‘American Men of Science”’ 
(1906-1944) were immigrants. 


Britain 


Canada, 


and Germany vielded about 
equal numbers, but one or more were 


born in each of many other countries. 
In proportion to the number of immi- 
grants 


United 


countries in the 
the time the 
immigrants came, Switzerland contrib- 


from these 


States at about 


uted most, followed by Canada, Britain 
and Netherlands. In proportion to the 


number of immigrants from Germany, 
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Number of starred scientists born in each State. 
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the yield of starred scientists therefrom 
is relatively low, though far higher than 
for Eire, Italy or southeastern Europe. 

The number of foreign-born scientists 
who have been starred is highest in 
mathematics and astronomy and rela- 
tively high in physics, chemistry and 
Many of the distin- 


guished American scientists were for- 


zoology. most 
eign-born. 
Of the 2,250 native-born starred sci- 


entists, the Census Bureau geographic 





(Data from Table 8-7.) In propor- 


regions (Figure 2) were the birthplaces 
of the following percentages: East North 
Central 27; Middle Atlantic 26; New 
England 21; West North Central 12; 
South Atlantic 7; Pacific 3; East South 
Central 2; West South Central 1; Moun- 
tain States 1. 

In proportion to population at the 
date of their birth, however, New Eng- 
land yielded starred scientists at about 
the the Middle Atlantic 
States or North Central States, almost 


twice rate of 
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three times that of the West, five times 
that of the South Atlantic States and 
13 times that of 
States. 


the South Central 


In proportion to population, New 
England led in each of the 12 sciences. 


Regions which starred 


produced Sci- 
entists of one sort or more, at more 
than half New England’s rate, with 


the science are: anatomy, Rocky Moun- 
tain States; botany, East North Central 
and Middle Atlantic; mathematics, and 
pathology, Middle Atlantic. <A _ large 
share of the scientists born in the Middle 
Atlantic States were born in New York, 


and were of either New England or 
recent immigrant ancestry. 
By sciences, the Middle Atlantic 


States stood second to New England in 
the yield (in proportion to population) of 
chemists, mathematicians, pathologists, 

The North 
West) stood 
second for botanists and geologists; the 
Western States 


stood second for anatomists, astronomers 


physicists and zodlogists. 
Central States (East or 


(Mountain or Pacific) 
and psychologists. 

The time whei the geographic regions 
The 
yields in proportion to population were 
highest in the 1850’s in New England, 
but in the 1860’s in the Middle Atlantic 


reached their peak is interesting. 


States and in the East North Central 
States. Yields were highest in the 1870's 
in the West North Central States and 


in the South. 
the 1890's were 


States, 


In the Mountain States, 
high. 


vields 


notably For the 
the 


almost constant rate from 1860 to 1900. 


Pacific were at an 

The most populous state, New York, 
was the birthplace of the largest number, 
362. The second state in population, 
Pennsylvania, was however far surpassed 
by Massachusetts (267) 


which was 


seventh state in population at the median 
The third 
state in population in 1860-1880, Ohio, 
ranked third in the 


date of birth of the scientists. 


number of scientists. 


The fourth most populous state in these 
162, fifth, 
the most 
populous state, Pennsylvania with 173. 


years, Illinois, with ranked 


being surpassed by second 
For the remaining states, the correlation 


between population and number of 
scientists is only moderate or even small. 
For example, Virginia, the most pop- 
ulous state until the 1820 census, and 
fifth state in 1860 yielded only 
New 31st 
state in population in 1870 yielded 31, 


and Kansas then 29th state vielded 37. 


30 sci- 


entists, while 


Hampshire, 


Conversely, Wyoming, least populous 
state or territory in 1870 and 1880, was 
the birthplace of 4 
more than for 6 other states and as many 


had 


Wyoming's population. 


scientists, which its 


as 3 states which many times 


In proportion to population at about 
the time of the birth of the scientists 
born in that state, the yield per million 


is shown in Figure 1. The map reveals 


the relatively low rank of the southern 
states (which rank is not significantly 
altered by excluding the Negroes). It 


shows that Massachusetts stands highest 
Connecticut 
One 


and next, 
New 


Khode Island, is surpassed in yield by 


followed by 
\linnesota england state, 
15 states, including Kansas, the highest 
in the western half of the country. 
Figure 1 shows an average southward 
decline in yield in the eastern half of the 
country. For example, near the Missis- 
sippi River, vields were Minnesota 120, 
Wisconsin 8&3 
Missour: 32, Tennessee 13, 
t+. Near the Atlantic Coast, New 
land had an average vield of 
million, the Middle Atlantic 
of 67, the northern part of the 
Atlantic States (S. C. to 


an average of 


, lowa 67, Illinois 65, 
Mississippi 
leng- 
133 per 
States one 
South 


Marvland) 


about 35, and (seorgia, 


Florida and Alabama an 


about 9. 


average of 
In brief, the four groups of 
eastern states display an approximate 


southward zone-by-zone-halving of vield. 
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The southward decline in the eastern were recent agricultural immigrants. 
midwest is at a roughly comparable The failure of Idaho and Nevada to 


In the 
Kansas, 


rate. Great Plains, however, 
the the high 


state; the decline northward is regular, 


near middle, is 
while the decline southward is abrupt. 


In the latitudinal 
trasts in vield are irregular. 


western states, con- 


Figure 1 shows also an average west- 
ward decline in yield in proportion to 
there 


population although 


are con- 
spicuous exceptions, notably Wisconsin, 
Minnesota, 


States which 


Kansas and California. 


have a lower vield than 


vield a single starred scientist is asso- 
ciated with the small number of children 
born there at the median date of the 
the scientists. Many of their 


people were miners or 


birth of 


few their asso- 


ciates, or ‘‘cowbovs,” without local 


families. 
A detailed study was made of distribu- 
tions of birthplaces of starred scientists 


within midwestern 


eight States 


The numbers 
born in the quarters of the state with 


Ken- 


tucky to Minnesota). 





nee 400 MILES 


Figure 2. —Yield of starred scientists, by 
their birth date Date from Table 8-4.) 
and every one of the twelve sciences Phe 
the vield of chemists 
States stood 
astronomers 


econd tor botanist 
and p 


and geologists 
ychologists 


might be expected on the basis of the 


latitudinal and longitudinal trends in- 


clude Indiana, many of whose people are 


of southern ancestry and far fewer are 
of New England ancestry than is true 
in Ohio and Illinois. North Dakota 


also is lower than might be expected, 


possibly because many of its citizens 
at the time that the scientists were born 


states 





Number born per million of population at about 


In proportion to population, New England led in each 


Middle 


, Mathematicians, pathologists, physicist 


Atlantic State 


stood second to New England in 
, and zoologists The North Central 
tern States stood second for 


Phe Wi 


anatomusts, 


respect: to the center of population at 


about the birth of the scientists re- 
vealed some interesting facts. One is 
that the southward decline in vield in 


proportion to population which ts so 


evident for the various states does not 
hold within four of the eight states. For 
Michigan, 


Minnesota vielded more 


example, southern Indiana, 


Wisconsin and 
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than the northern halves of the popu- 
lation. 
The western decline conspicuous 
the illus- 
the 


The most productive quar- 


among whole is 


trated, 


states aS a 


however, within each of 
eight states. 
ters of the population were the south- 
ones for 


eastern Michigan, 


Wisconsin and Minnesota but the north- 


Indiana, 


eastern quarters led for Ohio, Kentucky, 
Illinois and Iowa. 

When birthplaces were studied with 
respect to their relationship to cities 
and towns and to types of cities and 
towns it was found that in such states 
the 


notables in 


county seats yielded many more 


proportion to population 
than did other towns. Towns and cities 
possessing colleges when the notables 
much better than 


were born did non- 


college towns. Although a considerable 
number were reared on farms, the yield 
in proportion to population was de- 
cidedly lower than was true for towns 
and cities. 

Maps showing the county birthrates 
or yield in proportion to population of 
these and various other types of leaders 
have been compared with numerous 
other conditions, for example, density of 
population, assessed value of all prop- 
erty, topography, mineral wealth, in- 
crease vs. decrease of population, and 
the distribution of various racial or cul- 
tural stocks, such as persons of German 


ancestry or descendants of the Puritans. 


PRODUCTION BY TYPE OF AREA 


The conspicuous regional differences 
in the yield of notables (subjects of 
“Who's Who” 


scientists) 


sketches in as well as 
the 


geously be considered with our attention 


starred may advanta- 


focused on contrasts in the environment. 
First let us consider climate. Ellsworth 
Huntington's theory that a fairly favor- 
climate is high 


able prerequisite to 


civilization, and hence to yield of numer- 
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ous leaders, is not adequately tested by 
the data here studied as all parts of the 
United States which were well-populated 
have at 
The 


com- 


when the notables were born 


least a fairly favorable climate. 


southward decline is, however, 
pletely in accord with the theory. It 
may be partly caused by selective effects 
of the winters. The long, cold winters 
of the more northern states are unfavor- 
able to Negroes and are not at all to the 
liking of the easy-going type of whites, 
both of the 
South. \is- 


souri and Virginia, for example, contain 


whom are numerous in 


Consequently, although 


many superior white people and have 


yielded many leaders, their contribu- 


tion to leadership, in proportion § to 
population is notably reduced by their 
satisfied” 


large population of ‘‘easilyv 


people. Abundant evidence, however, 
indicates that while climate mav help 
explain the general distribution, it is 
not paramount. For example, 
the 
climates differ greatly in the yield of 
the 


southwestern quarters of both Indiana 


near- 


by areas with essentially same 


notables, 1.e., southeastern and 


and Illinois, southern Michigan and 


northern Indiana, and Rhode Island 
and Connecticut. 

Another theory often held is that ‘‘as 
wealth increases so does yield of lead- 
ers.’’ True, many relatively rich areas 
produced more leaders than did certain 
the 


states studied in detail, areas relativels 


poorer ones. In each of central 


productive of notables have distinct 


geographic advantages over various 


other areas which are less productive. 
But, on the other hand, various rich 
areas have not been nearly so produc- 
tive of leaders as some poorer 
the 


parative wealth of different areas are 


areas. 


Satisfactory estimates of com- 
not available, partly because there are 


Never- 


estimate 


aspects of wealth. 


the 


SO many 


theless, Census Bureau's 
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of the wealth of the states nearest the 
birth of the notables studied throws 
light on the theory. A map of average 
wealth per square mile resembles in a 
general way the map of yield of notables. 
But exceptions clearly suffice to prove 
that wealth per square mile is not a 
predominant factor. For instance, the 
Rocky Mountain States have only 
about one-third as much as the South 
Central States, but have yielded more 
than twice as many notables propor- 
tionately. When individual states are 
considered, more striking discrepancies 
are disclosed. Thus, Louisiana had 
nearly twice the wealth but only one- 
thirtieth the productivity of Maine, 
and Rhode Island over twice the wealth 
of Connecticut but less than half the 
productivity. If instead of the wealth 
per area, the wealth per capita is con- 
sidered, there is even less correlation. 

Of various sorts of wealth, the kind 
most widely thought of as “‘real wealth,”’ 
namely mineral wealth, seems indeed 
to be distinctly unfavorable to vield of 
leaders. At any rate, almost none were 
born in mining communities of America, 
except a few in parsonages. 

The statement of Frederick J. Turner, 
the eminent historian, that “It often 
seems to be largely a matter of topog- 
raphy; the level lands vield leaders as 
well as crops, while the rugged lands 
produce few of either,’ led to a special 
study of the correlation between topog- 
raphy and yield of leaders. In Ohio the 
area which yielded fewest notables is, 
indeed, almost the most rugged, but 
another area which vielded few is flat 
and agriculturally highly productive. 
Moreover, the hilly section of northern 
Ohio yielded many. In Indiana, like- 
wise, the most rugged area vielded few 
notables, but much smooth land did 
no better, and one of the counties which 


vielded most is one of the roughest. In 


Illinois, similarly, a large share of the 
relatively sterile southern section, con- 
taining half of the state’s population of 
1870, is smoother than much of northern 
Illinois, the birthplace of many notables. 
In Wisconsin, the relatively hilly un- 
glaciated section vielded few notables, 
but smooth areas elsewhere were equally 
sterile, while other hilly areas were pro- 
ductive. In Kentucky, finally, the most 
level, fertile part of the state, at the 
west, vielded almost no notables. Thus 
it seems evident that topography is 
not a major influence. 

It has often been asserted that frontiers 
cannot be expected to produce leaders, 
as the people are engaged in “‘hewing 
homes out of the wilderness.’”  Evi- 
dence supporting the theory is the fact 
that there was, in the Midwest, an in- 
creased yield of starred scientists in 
proportion to population from 1860 to 
1870 or 1880, and also that the southern 
halves of the populations of Michigan, 
Wisconsin and Minnesota yielded many 
more notables than the northern, which 
had not then developed bevond the 
cruder stages of frontier conditions, 
Contrary evidence is the declining vield 
in proportion to population that char- 
acterized the Eastern States, and more 
recently various parts of some of the 
North Central States. The declines 
almost disprove the theory. 

Moreover, although southern New 
England was the first section to be well 
peopled and pass beyond the agricul- 
tural state, it was in these regards only 
a little ahead of Pennsylvania, which 
vielded less than one-third as many 
notables, relatively. Likewise, Quebec, 
the first Canadian province to become 
populous, ranks lowest in relative vield 
of Canadian notables. Similarly, 
densely settled Rhode Island was far 
excelled by rural Vermont in vield of 


notables. 
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YIELD oF City, TOWN AND COUNTRY 


[t has often been asserted that most 
famous Americans were born on farms. 
On the other hand, certain studies of 
small groups of eminent people have 
revealed that many were born in cities. 
In order to throw light on the question 
a ‘‘special request”’ was sent to all per- 
sons sketched in one edition of ‘‘Who’s 


Who in America’’ to indicate the type 


me 400 MILES 


FIGURE 3. 
of Carnegie Institute of Washington omitted. ) 
of place in which they were born. Re- 
plies from 18,400 persons indicate that 
approximately equal numbers were born 
on farms, in villages and towns, in small 
cities and in large cities or their suburbs. 

A similar request for information as 
to place of their childhood home was 
November, 1946 to the living 
Of 


received, 22 per cent reported that they 


sent in 
starred scientists. the 906 returns 
lived on farms, 15.5 per cent lived in 
rural villages, 31 per cent lived in small 
cities, 25 per cent lived in large cities 


Regional ranks as to starred scientists: 
population at about the date of the scientist’s birth 
not yet aged 66 employed in 1938 per million of population in 1938. 
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and 6.5 per cent lived in suburbs of, 
or near to, large cities. 

Thus as compared with the ‘‘Who’s 
Who” 
larger group of notables) a smaller per- 
the 


notables (a less selected, much 


centage of starred scientists were 
from farms (22 vs. 25.9) and a larger 
percentage from cities or their suburbs 


49.1 While small 
cities did about 20 per cent better in 


(62.5 vs. per cent). 





First number is rank in yield per million of 
Second number is the rank in the number 
(Federal employees and those 


yielding scientists than in yielding the 
larger group of ‘‘Who's Who” notables, 
large cities and their suburbs did nearly 
a third better. 

At the 1870 census, the census nearest 
to the birth of most of the notables, 
about one-tenth of the people of the 
United States lived in 
50,000; one-ninth in cities of 8,000 to 
50,000; one-twelfth in small places; and 


cities of over 


almost seven-tenths on farms. 


Thus in proportion to population, 


cities contributed nearly six times as 
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many notables as did farms; villages 
nine times as many; and suburbs eleven 
times as many. This does not prove 
that early life on a farm was unfavorable 
to future Indeed, 


eminence, many 


famous men who were not born on 


farms spent part of their early life there 
and considered the 
In fact, 
on occasion, 


experience helpful. 
many such famous men have, 
spoken of having been 


~reared”’ on a farm. 


EDUCATIONAL PRODUCTION 


Apparently much more significant for 


leaders than place of birth is place of 


development during — their formative 


years. Hence extended studies were 


made of collegiate and doctoral training 
of starred scientists, and information 
was gathered by 
their 


questionnaire as to 


early home environment, pre- 


college and post-doctoral and non- 


academic training. In the book here 


abstracted, much factual material is 
presented on the subjects. 

Some of the more geographic aspects 
of the educational production of starred 


Most 


of the scientists attended colleges which 


scientists may be stated briefly. 


then had relatively small enrollments. 


In proportion to number of graduates, 


almost every institution has suffered 


decline as their enrollments increased, 
in the percentage who subsequently have 
The 


always greater than that 


been starred. decline is nearly 


caused by the 
high arbi- 


Increasing] requirements 


trarily imposed for Starring. There is 


much evidence that large enrollments 


are not conducive to the type of stim- 


ulation and training advantageous for 


young scientists. Another broad geo- 
graphic phase is that 
the 
graduated from 


east, and 


a decreasing per- 


centage of starred scientists has 
colleges in the north- 
a larger percentage has come 
from small 


the 


institutions w idely seat tered 


Over country, Of the youngest 
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scientists ( those who 
1919), 
have 


group of starred 
since 
States 


from college 
the 


vielded relatively 


graduated 

colleges in Pacific 
Teachers col- 
leges, agricultural colleges and Catholic 
colleges, 


many. 


and universities with very large 
enrollments have graduated relatively 
few of the scientists. Urban institutions 
have generally done less well relatively 
than colleges in smaller places, though 
some of the leaders are exceptions (Johns 
Hopkins, Chicago, and California Insti- 
tute of Technology, for example). That 
an increasing number of institutions 


have one (or more) alumnus who has 
been starred reflects spread of interest in 
rather than increase in number 


of colleges. 


science 


Indeed, there were more 
degree-conferring colleges in the United 
States in the 1880’s and 1890's than in 
the 1920's and 1930's. 

For 


their graduate training, most of 


the scientists have attended a major 
university. Half who obtained doc- 
Corates in America got them at one of 
four Harvard, 


universities, Hopkins, 


Chicago or Columbia. Numerous other 
granted doctorates, 


114 


one-fourth of the 


universities have 


however, to from one to starred 
scientists, and nearly 
of starred scientists 


entire group never 


obtained a regular doctorate. By dec- 
ades, Johns Hopkins led in number of 
doctorates conferred on subsequently 
Starred scientists during the 1880's to 
the 1900's inclusive: Harvard led during 
the 1870's and since about 1910; Colum- 
bia was second in the 1870's and 1890's, 
third or fourth in the 1900's and 1910's; 
Chicago was third in the 1900's, and 
1910's, second in the 1920's: Yale was 
second in the 1870's, fifth in the 1890's 
and 1920's. 

The 


ment which clearly 


aspect of educational environ- 
Was most significant 
the 


returns and 


for the scientists Was quality of 


faculty. The questionnaire 


much other biographical evidence indi- 
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cate that at least one exceptionally 
stimulating teacher had a large influence 
on most future scientists. Such a 


teacher generally was enthusiastic, op- 
timistic, appreciative, and generous with 
his encouragement of the student. In 
the the 
listed by 


volume, names of teachers 
scientists on their quéstion- 
naire returns as especially influential in 
their development are given, by science. 
Of deep significance is evidence that, 
with few exceptions, as the individual 
teacher ages past his prime he becomes 
progressively less successful in attracting 
and stimulating students to high sub- 


sequent achievement. 


PLACE OF EMPLOYMENT 
OF THE SCIENTISTS 

The geographic region containing 
most starred scientists who were not 
yet 66 vears of age in 1938 was the 
Middle Atlantic, 286; next came New 
England with 190, and the East North 
Central States with 183. The Rocky 
Mountain States had only 6 and the 
almost equally large and much more 


populous South Atlantic States only 17. 
Universities cight-tenths, 
fed- 


eral government, employed 165 of the 


mploved 


research institutions, including the 


1.052, while industrial concerns or ‘‘con- 


sulting’ employed 72, or less than one- 


fourteenth. Most of those connected 
with industries reside in the Middl 
Atlantic States (mostly in or near New 
York Cit: Most of those classified 
as employed by research institutions 


are credited to District of Columbia, 
federal bu 


Institution 


headquarters ol numerous 


reaus and of the Carnegie 
of Washington, 


ployvees actually reside ¢ lsewhere. 


many of whose em 


Prac 
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tically all starred scientists employed in 
the West North Central 


employed by universities, and nearly all 


States were 
of those of the Pacific and South Atlantic 
States. 

Per million of that 
New 
employing 
by the 
Atlantic 


many. 


population at 


time, England was far ahead in 


followed 
Middle 
half as 


Rocky 


scientists, 


the 


starred 
Pacific States and 
States with about 
The South Central and 
Mountain States were lowest, with less 
than 2 scientists per million of people 


Figure 3). In the number of starred 
scientists not vet aged 66 in relation to 
the amount of federal income tax paid, 


the average for the entire United States 


is one scientist for each half million 
dollars income tax paid. The Pacific 
States and West North Central States 
did about 50 per cent more than the 
national average, New England 2% 
times that average. Conversely, the 
South Central States, despite their 
rather large income (as indicated by 
federal income tax payments) stood 


lowest in employment of starred sei 


entists, just as the \ did in vield and 


education. 


shows veneral regional cor 


vield, 


scientists in 


Figure 2 


relation between and employ- 


ment of proportion to 
population. The region which employs 
most produced most; the region which 
employs fewest produced fewest 

It is therefore evident that in produc 
manufacture), and 


tion, training (or 


utilization of distinguished = scientists 


large regional contrasts in the 


States 


there are 


United which correlate with 


Various environmental conditions. 


Hence their study is a worthy task for 


geographers. 





CHANGING LAND USE IN YGNACIO VALLEY, 
CALIFORNIA 


Douglas Goodan and Theodore ¢ 


HE description, understanding, 
and prediction of relationships 
human 


between activities and 


natural environment 


the 


is especially 
rewarding when directed towards study 
of the development, from the frontier 
to the present, of any small central or 
The 


ever changing patterns of local culture 


southern California coastal valley. 


and living in such valleys reflect their 
the cultural 
patterns of the region, the nation, and 
the One 


cultural 


adjustment to changing 


world. indicative phase of 


change is land utilization, a 
phase that bears description well and 
is readily 


apparent ina small, agricul- 


tural area. 


INTRODUCTION 


The 


tion of one such coastal vallev, Yenacio 
Vall \ Sct 
this 


changing historical land utiliza 


Figure 1), is the subject of 


paper. Herein the writers will 


describe and explain utilization of the 
land in the past and in the present, and 


will also venture some pred tions as to 


the future use of the land. lor purposes 
of convenience the century and a half 
under consideration has been divided 
into five rather arbitrary periods. of 


time, cach pe riod named for the activits 


dominant on the land during its span. 


It is not that this dominant 


relationship excluded other 


meant 
how 


USCS, 


ever, as during each period adjustments 


can be found which are typical of most 
of the other periods. Today all the 
uses are observable tO sore degree 
in the valley 


Prey ious 


Vall \ 


by Poland, and by ( rPCOTYC and ( Ylimste ad 


studies in Yenacio 


i Shatto 


had 


natural 


indicated considerable changes in 


features and cultural features 
as a result of the changing utilization 
of the land through the vears, and the 
findings were borne out by field mapping 
and surveys made by a class in physical 
Stanford 


during the spring of 1947. 


geography from University 
As members 
of the class, the writers were stimulated 
by the problems encountered and deter- 
mined upon the research for this paper 
Further field 
work was done in the summer of 1947, 


as a means of solution. 


consisting in the main of surveys and 


of interviews with the older residents. 
Various primary and secondary sources 
of material were consulted and especial 
help was secured from the Contra Costa 
County agencies of the Agricultural 
Commissioner, the Assessor’s Office, the 
Library, and the Planning Commission; 
the the Soil 


servation Service in Walnut Creek. 


and from 


othce ol Con 


PHYSICAL ENVIRONMENT 


Yenacio Valley occupies a fault de 
pression bn tween Lime Ridge and Shell 
foothills of 


north 


Ridge, two northwest 


Mit. Diablo 


Contra 


the 


Range in central 


Costa County, California (see 


| igure OF The valley center ts approx 


imately San 


twentv miles northeast of 


Krancisco, seven miles northwest. of 


\It. Diablo peak, and six miles south of 


Suisun Bay, into which the valley 
drains The valley has a maximum 
width of four miles and a maximum 


length of seven miles, covering an area 


of approximately twenty 


square miles. 


Sols, 


alluvial 


Physiography and 


Vallev is a. flat, 


Yenacio 


valley with 
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LOCATION OF AREA 





FIGURE 1. Location of area. Ygnacio Valley 
is a level alluvial expanse with floor composed 
of a deposit of clay, sand, and gravel from which 
the typical immature soils have been derived. 
(Based on Lobeck’s ‘‘ Physiographic Diagram of 
the United States.”’ 


fill 


of clay, sand, and gravel overlying a 


floor composed of thick, alluvial 
folded complex of Cretaceous and Ter- 
tiary rocks. (See Figures 2, 3, and 4.) 
In general the immature soils are typical 
of California coastal valleys derived 
from alluvium from parent materials on 
the surrounding hillsides. Soils are clays 
and clay loams, with the rich Zamora 
Clay Loam common in about one-third 
The 


Index of 85 per cent. 


has a Storie 
The Storie Index 
rate soils on their production potential 


of the valley. soll 


with a figure from zero to one hundred. 
Soils with ratings of eighty or over are 
considered excellent for a wide range of 
crops, and soils with ratings of from 
fifty 


quality but less well suited to crop pro- 


to eighty are considered of good 


duction. Other soils in the valley range 
and 
54 per cent to Yolo Loam with an in- 
dex of 100 per cent. 


from Rincon Clay with 


As the index num- 


index of 
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Yolo the 
standing soil of the California valleys. 
Climate. 


ber indicates, Loam is out- 
The climate of the valley is 
typically Mediterranean, characterized 
by warm, dry summers and cool, moist 
winters. the 
east side of the coast range, Ygnacio 


Due to its location on 
Valley receives less rain in winter than 
the itself the 
heat sears valley of 
the 
winds blow from the west during most 


of the 


coast 
that 
California in 


and less of dry 


the central 
summer. Prevailing 


vear. In summer, they carry 
moist sea air, sometimes in the form of 
fog, and tend to alleviate the dry sum- 
heat. In the shift 


to the southwest approach of 


mer winter, they 


upon 


cvclonic storms, and. bring rainfall. 


TOPOGRAPHY 
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FIGURE 2.—Topography of Ygnacio Valley. 
Its area is almost enclosed by relatively high 
distinctive ridges. The floor of the valley is 
level, permitting easy transportation and cultiva- 
tion. (Based on U.S. Army map 1941.) 
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RECENT ALLUVIUM QPi PITTSBURG FORMATION 
ORINDA FORMATION TP PINOLE TUFF 

SAN PABLO FORMATION TB BRIONES SANOSTONE 
LOWER MONTEREY TTI TEJON FORMATION 
MARTINEZ FORMATION KC CHICO SANDSTONE 
KNOXVILLE SHALE JFC FRANCISCAN FORMATION 


FIGURE 3.—Geological Map of the Ygnacio 
Vallev. The alluvial deposits of the valley have 
been derived from the varied rock formations 
surrounding it, a mixture of many kinds of 
material. (Based on map by Joseph F. Poland. 


North winds occasionally low 
temperatures and killing frosts in win- 


ter, and in summer may provide periods 


bring 


of high temperatures. Ninety per cent 
of the total precipitation falls in the 
period from November through March. 
According to records kept on the Ban- 
croft Ranch, in the center of the valley, 
average rainfall during the twenty-nine- 
year period 1910 to 1939 was 
15.86 inches. The highest year’s total 
28.30 the 
5.89 inches. Thus the climate of Ygnacio 
Valley may be termed subhumid, with 
annual 
and 


from 


was inches and lowest was 


fluctuations approaching arid 


humid conditions. 


Temperature 
records from Antioch, some fifteen miles 
to the north show a mean yearly tem- 
perature of 62.1 degrees, with a winter 
mean of 48.9 degrees and a summer mean 


of 75.0 degrees. Ygnacio Valley, be- 
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LOAM 

ANTONE CLAY LOAM 
BRENTWOOD CLAY 
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CLAY 

OUBLIN ADOBE CLAY 
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OL Loam 


ML MARCUSE LOAM 
OL OLCOTT LOAM 

RC RINCON CLAY 

SC SALINAS CLAY LOAM 


TL TIERRA LOAM 


YL YOLO LOAM 
ZC ZAMORACLAY LOAM 





FIGURE 4.—The arable soils of Ygnacio Valley 
are predominantly clays and clay loam devel- 
oped upon the sedimentary alluvium of the 
valley. One of the most fertile soils of the 
region, the rich Zamora Clay Loam occupies 
about one-third of the valley. The Storie Index 
rates its potential productivity at 85 on a scale 
of 100. (Based on Soil Map of the United States 
Soils Survey. ) 


cause of its comparative shelter from 
moderating west winds off San Pablo 
Bay, approximates the mean tempera- 
tures with somewhat greater extremes in 
both winter and summer. 

Water Table. 


tensive 


Before the days of in- 


use of subsurface 


water for 
irrigation, in the early 1920's, the water 
table was at or near the ground level. 
During the ensuing decade the level of 
underground water dropped from sixty 
to seventy feet, and is still dropping at 
a rate of about five feet per year. In 
household 
demands, height of the water table has 


addition to irrigation and 
suffered from denudation of native vege- 
tation and lack of cover crops, factors 
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which have tended to accelerate runoff 
of meteoric waters. 

Native Vegetation. A park landscape 
distinguished the valley before days of 
intensive settlement and = cultivation. 
Several varieties of oak, including can- 
von live oak, blue oak, and valley oak, 
were intermingled with cottonwood and 
black walnut to form a canopy over the 
rich native grasses, such as the wild 
needle grass. Today only a scattering 
of the original trees remain, while wild 
oat and other introduced grasses, such 
as foxtail fescue, have replaced the origi- 


nal grasses. 


OVERVIEW OF CALIFORNIA 
HIsToRY TO 1850 


It has been estimated that when 
the first Spanish missionaries entered 
1769 


aboriginal population of nearly a_ third 


California in there existed an 
of a million, or perhaps one-eighth of 
the total Indian 


States. 


population of the 
Although 


made ‘certain social ad- 


United California 
Indians had 
vances in their culture, they were pro- 
ficient in neither hunting nor agriculture, 
nor were they possessed of a warlike, 


ae. BR ote 


FIGURE 5. 
center background 
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self-assertive nature which would have 
made them resistant to white encroach- 
ments. 


“They were contented with vegetable 
food which they gathered from wild trees 
and shrubs and with such land and sea 
animals as they could catch in the fields 
and the forests or dig from the sea shore,” 
a previous writer has stated. 


The native Californians were easily 
brought under control by missionaries 


and their military guards, and were 
used as labor supply in erecting and 
operating the string of twenty-one mis- 
sions in the California coastal valleys 
from San Diego in the south to Sonoma 
in the north. The missions served two 


important ends. In the first place, 
they supplied food for the Spanish mili- 
tary and thus formed a buffer against 
Russian advance down the Pacific Coast 
from Alaska, and thereby determined 
that California should be Spanish Cali- 
fornia. In the second place, they were 


successful in introduction of various 


crops peculiar to the Mediterranean, 
such as vines, figs, olives, and oranges, 
as well as other fruits and grains. 

The mission wav of life was dealt 


a death blow when California became 





Aerial view of Ygnacio Valley southeastward, the greater part of the valley in the 
Mt. Diablo in the left background, shell ridge on the right; suburban communi 


ties occupy the right foreground, evidence of the stage of suburbanization 
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Mexican territory in 1822. Mission 
holdings were secularized and nearly 
six hundred land grants were made in 
the territory, of which one, Arroyo de 
las Nueces v Bolbones included Ygnacio 
Vallev. The Mexican War resulted in 
transfer of California to the United 
States in 1848, and discovery of gold 
in that same vear occasioned what has 
been called the greatest mass migra- 
tion in human history. By the end of 
1850 California boasted a population 
of over 100,000 and had been admitted 


to statehor vd. 


PERIOD OF LIVESTOCK 


Land utilization in the Ygnacio Valley 
began in the early davs of the Spanish 
Missionar\ settlements in the late eight- 
eenth century with production of beef 
cattle which roamed at will on free 
range provided by the tall grasses of 


the parklike valley floor and shorter 


grasses of the adjacent foothills and 


FIGURE 6 


ridges. Typical of the culture of the 
Spanish land grant situations, tracts 
were free and extensive, Indians pro- 
vided a plentiful supply of cheap labor, 
subsistence came easily, and there was 
little incentive for anybody to work 
very hard; all such factors, plus ease 
of running large herds of livestock on a 
free range, led to development of live- 
stock raising on an extensive scale. 

At first a source of food supply, cattle 
became the primary cash crop as the 
shipping of hides became California’s 
principal export industry. Hides were 
shipped to New England in American 
sailing vessels. During early days of 
clipper ships California hides were the 
principal cargo from the Pacific Coast. 
Ygnacio Valley hides were shipped from 
Pacheco. Cattle raising expanded rap- 
idly during the period of Mexican land 
grants from 1823 to 1844, and by 1855 
number of cattle, as well as of sheep and 


horses, in the valley had increased to 





— 


Aerial view of the edge of the valley floor in the southernmost part of the region. 


Overgrazing becomes evident along the base of the ridge. 
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YGNACIO VALLEY 


PERIOD OF LIVESTOCK 


FIGURE 7.—Land utilization in the period of 
livestock. All the land of the valley was devoted 
to stock raising, and practically none to grain, 
fruit or nuts, except for subsistence. 


the point where natural pasturage would 
the Mean- 
while, in 1847 a trial planting of grain 


no longer support herds. 
on the near-by Rancho Acalanes had 
yielded one hundred and five bushels of 
barley and over fifty bushels of wheat 
to the acre. This feed potential was 
drawn upon gradually to supplement 
natural forage, but with rise of indus- 
trialism in northwestern Europe and 
ensuing demand for wheat, grain soon 
supplanted cattle as primary cash crop 
the Period of had 
ushered in. Livestock was relegated to 


and Grain been 
areas of poorer soils on the foothills and 
ridges where grain did not do so well, 
locations it has occupied successfully to 
this day. (See Figure 6.) 

Although the wealth of the Rancheros 
of the period was represented by their 
their pride and joy 


blooded 


and 
the 


vast herds, 


expressed in many fine 
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horses they possessed, there were two 
additional phases of agriculture which 
deserve special mention. The first was 
horticulture, local raising of subsistence 
vegetables and fruits which, with a little 
stream irrigation, fed the Rancheros and 
their retainers. The second was intro- 
duction of tree crops from Spain and 
Mexico which could withstand summer 
drouth, crops such as figs, olives, and 
grapes. While figs and olives were not 
grown so extensively in Ygnacio Valley 
as in adjacent regions, grapes and grape 
products were to become of considerable 
importance to valley economy, as will 
be seen in discussion of a later period. 
The the 
valley in 1840, forerunners of the horde 


first Americans settled in 


of Americans to come to central Cal- 
ifornia within a decade as a result of the 
discovery of gold in the sloping foothills 
of the Sierra Nevada. The 


cared little about gold, less about the 


Rancheros 


Sierra Nevada, and were only mildly 
interested in the great valley of Cal 
ifornia. They were supremely content 
with their life of manana, stesta, and 


caballero. However, the influx of a new 
and different cultural group, vigorous, 
armed, aggressive, and unwilling to 
respect legality of Ranchero ownership 
of land or cattle marked beginning of 
the end of Spanish occupation culture 


and of the Period of Cattle. 





dwelling in 
ranch 


FIGURE 8&.—T) 


pical suburban 
Yenacio Valley, recalling in it 
tyle, the period of livestock, long 


hou c 
mce pa ssed, 


CHANGING LAND USE 


PERIOD OF GRAIN 


Overstocking of the natural pasturage 
of Ygnacio Valley marked the beginning 
of grain culture as a source of additional 
feed in the 1850's. 


decade the European demand for wheat, 


During the following 
and the expansion of wheat growing 
and 
The 


park landscape in the valley floor began 


in California, reached the valley 


wheat became its dominant crop. 


to disappear as the great and small oak 
trees were cut down to make room for 
fields. Much of the good oak 


lumber was put to some use as timbers 


wheat 


and props in the Black Diamond coal 


mine at Nortonville, some ten miles 
to the northeast; some was used for 
charcoal, common kitchen fuel; and 


the rest was either burned in the field 
or cut up to provide firewood. 

At first a crop was planted each year 
in the fall. Later, decreased yields and 
necessitated 


fertile, 


invasions 
The 


produced abundance of crops with little 


weed summer 


fallowing. virginal soils 
attention other than the usual plowing, 
harrowing, seeding, and harvesting. 
During the time of wheat 
the 
center for the valley 


Map 2), at 
Walnut 


by four-and 


predomi- 


nance servicing and distribution 
Was Pacheco (sce 
the head of navigation on 


Huge 


eight-horse 


Creek. wagons pulled 
teams carried 
harvested wheat grain to the port, where 
it was stored in great warehouses. 
Sizable boats were able to come up the 
tidewater estuary to Pacheco and trans 
wheat on the lone 


the 


port the vovagrt 


around Horn to markets of north- 


western l-urope. 
Wheat continued as chief crop of the 


valley until the early 1880's 


but sig- 
nificant changes began before that time. 
Fruit was being cultivated; grapes were 
planted along sloping foothills and some 
valley floor. 


pears the 


appeared on 


kven as the Period of Grain reached its 
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HAY AND GRAIN 
5sO% 


YGNACIO VALLEY 





PERIOD OF GRAIN 


FIGURE 9, At the peak of grain production 
in the period of grain, half the land was used for 
hay and grain, and half for grazing. Hay and 
grain supplemented grass as feed 


apex of wheat growing, the Period of 
Fruit was making appreciable progress 
with planting of grapes and pears, along 
with apricots, apples, plums, and prunes. 
In addition, falling prices of wheat 
50 per cent in 
the end of the 1880's 
and growth of hay as the principal field 


Hay 


position among field crops for half a 


caused decline of nearly 
wheat acreage by 
crop. retained its predominant 
century and has been equalled only by 
barley with expansion of the California 
brewing industry during the last decade. 

In this first statistics are 
In 1868 fifteen 


owners were reported in the 


period, 
available on population. 


property 


valley, a number that had probably not 
changed much since the American 
settlement in the 1850's. The fifteen 


owners and various other residents used 


horses for transportation, and three 


main trails, or roads, crossed. the valley, 
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radiating from the west. Wagons were 
used for drayage, principally for hauling 
wheat to Pacheco, and supplies on the 
return trip. 

PERIOD OF FRUIT 
Fruit culture began near the valley 


in 1855, with planting of pears in 


HAY 
AND GRAIN 
20% 


PRUNES 
APRICOTS 
20% 


YGNACIO VALLEY 





PERIOD OF FRUIT 


FiGuRE 10.—In the period of fruit production, 
hay and grain, and grazing, each occupied about 
20 per cent of the land instead of the 50 per cent 
in the preceding period. In the fruit period, 
vines, or grapes, occupied 1) per cent ol the 
land, and prunes and apricots 20 per cent. 


Alhambra Valley, 


the northwest. 


some five miles to 
Pears, apricots, prunes, 
and peaches began to slowly work their 
vines 


way into Ygnacio Valley while 


commenced to appear on the surround- 
After 


early 


ing foothills-and lower ridges. 


decline of wheat prices in the 
1880's spread of fruit culture was rapid, 
and by the end of that decade vines 
were the predominant crop of the valley. 
Vines continued to hold their primary 
enactment of the 


position until the 


prohibition law of 1919. 
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FIGURE 11. 
for harvest. 
good seasons, that branches must be propped to 
prevent their collapse and breaking, so heavy 
is the harvest. 


Heavily laden pear trees ready 
The trees bear so abundantly in 


Meanwhile, the Period of Fruit came 
into its own, and—in addition to vines 


pears, prunes, and apricots held sway 


as principal products of the valley 
ranches. (See Figures 11, 12, and 13.) 
This condition was maintained until 


beginning of the third decade of the 
twentieth century, a period of time of 
approximately thirty-five years, during 
which approximately 40 per cent of the 
total land area of the valley was in 
vines, 20 per cent in pears, prunes, and 
apricots, 20 per cent in hay and grain, 
and the remaining 20 per cent was 
Figure 10. 


Fruit. the 


utilized for livestock. See 
Just before the Period of 


transcontinental railroad had strung 


its lines across the narrow west end of 
Suisun Bay and rail transportation had 


reached within ten miles of Ygnacio 


ensuing decades another 


Valley. In 


railroad was laid along the south shore 


ee 
ee 

FIGURE 12 \ load of pears in the drying 
vard. The mules are among the very tew dratt 


animals still used in the valley 











CHANGING | \ND USE 1x YGNACIO VALLEy. CALIFORNIA 143 


of Suisun Bay and, in the early 1900's, 
an electric railroad was run into the 
itself, See 


opportunities for fast and convenient 


valley Figure 2.) The 


transportation were important factors 
in development and expansion of fruit 
culture, Valley fruit could 
now be marketed in the East as well asin 
the San 


eastern prices could be secured. 


Ygnacio 


Francisco area, and higher 

Significant Population changes marked 
the period. In 1894 there were twenty. 
five land Owners in the valley, a gain of 
only ten in twenty-six years. [pn 1913 
number of land Owners had increased 
fourfold to an even one hundred, a gain 
of seventy-five IN nineteen Vears. The 
increase Was consequent upon two fac- 
tors. The first Was that a given acreage 
of orchard required much more work 
and attention than a similar acreage of 
grain, thus requiring a rancher either to 
employ additional] labor or to curtail 
the extent of his Operations. The 
second was that a given acreage of fruit 
produced ¢ Crop of more Valu than a 
similar acreage of grain, so that a 
rancher could “Upport himself with Jess 


land. 
When th 


the market for grapes, 


prohibition act curtail d 


most vines in 


Yenacio Valles were uprooted and re 


plac ed W ith 


YOUN, walnut ore hards. 


When the Walnuts Started 


Carly 1990)’. the 


to bear in the 
Period of Fruit came 
to a clos and the Period of Nuts began 
\t first the new Cra did not greatly 
affect the status OF the orchard fruits, 


Which actually Increased thei acreage 
1920's, 


While additional Walnuts were planted 


during the lush Years of the 


at the expense of grain Crops During 


the (Gsreat Depression. however. the 


orchard fruits Ceased to vield profit, 
and ACTCa gy’ Was decreased somewhat 


in favor Of walnuts. 


Nuts 


PERIOD OI 


Black Walnuts were native to Ygnacio 
Valley and. along with the Various oaks, 
formed an integral Part of the original 
parklike landscape of the valley floor. 


Like the oaks, they were also cut down 





FIGURE 13 Spreading pears On trays in the 


arying yard. The Preparation of fruit for market 
requires as much skil] and care as the Preparation 
Ol any other farm product, in many 


Instances, 
4 great deal mor 


to make way for grain culture in the 
1860's and for fruit culture in the 1880's. 
Black walnuts were a hardy, resistant 
tree, but Possessed little Or no economic 
value due to the small size of the nut- 
meat and the thickness and toughness 
Of the shell. When English walnuts 
were Introduced. they were chosen be- 
Cause of their large kernels and soft 
shells. The Ee nelish Walnuts were 
vrafted to black Walnut stocks and the 
resultant product combined the hardi- 
ness of the native species with the €X- 
cellent nuts of the English variety, 
Walnuts were set out in the first vears 
of the century to replace vineyards that 
had become infested With Phylloxera, 
‘genus of plant lice. akin to aphides, 


Producing a blight Which infected the 


Walnut 


acreage increased slow] during the en 


vround as well as the vines. 


suing fifteen years and received Its great 
Impetus when prohibition throttled the 
grape industry, Aq this time most of 
the eXIsting Vineyards were uprooted 


and walnuts replaced vines. The wal 


nuts began to bear in the carly 1920's 


and from that time until the present, 
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APRICOTS og, 
PRUNES 


YGNACIO VALLEY 





PERIOD OF NUTS 


FIGURE 14.—In the current period of nut 
production, just about 70 per cent of the land is 
planted to walnuts; 10 per cent to vines, apricots 
and prunes; 10 per cent to pears; and only 10 
per cent remain in open land. Cattle and wheat 
have practically disappeared from the valley. 


the walnut has occupied the greater 
part of valley land. 

Ir. the latter 1920's orchards of either 
walnuts or fruit almost completely cov- 


Much 


with 


ered the valley. orchard land 


was irrigated water from local 


wells, a source of water heretofore ade- 
quate for all crops needs. At this time 
several factors combined to create water 
shortage: first the increased demand for 


water caused by increase of orchard 


acreage; second was that the orchards 
had expanded at expense of grain acre- 
age and inasmuch as orchards were 
intertilled and previded no cover, as 
did grains, there was increase in evapora- 
with 


tion and in surface water runoff, 


consequent lessening of ground absorp 


tion of meteoric waters; third, and 
perhaps most important, factor was the 
cycle of dry vears from 1927 to 1934, 
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when precipitation averaged thirteen 


inches per year. During the period the 
level of the wells dropped between sixty 
and seventy feet and the water situation 
serious. <A 


became return to 


normal 





FiGuRE 15.—Canal of the Contra Costa 
County Project in the center of the valley, with 
walnuts growing on either sic On the right 


bank of the canal in the center of the picture 
a pump which takes water from the canal for 
domestic use in a near-by suburban home 


rainfall in ensuing years saved the or- 
chards but did not restore the 


table. 


water 
Action was taken to insure per- 
manent and dependable water supply 


and, during the later war vears, the 


Contra Costa County Project canal 


was completed. The canal, a portion 
of the Central Valley 


fornia, taps the Sacramento River in the 


Pre ject of Cah 


delta region and the water is pumped to 


slightly over the one-hundred-foot con- 





FIGURE 16 
trees are heavy ih 


\ typical walnut orchard. The 
laden The ground is flat as 
floor and almost as smooth as a lawn. 
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FIGURE 17 


; : 
canals, roads, and railways 


of the land 


tour which it flows alone until it reaches 
Yenacio Valley. 


projected on a new 


Today work is being 
higher canal 


which will bring water to ranchers on 


and 
higher ground in the southern portion 
of the valley. 

Widespread use of the motor truck, 
dating from the 1920's, has had marked 
ellect upon 


transportation of valley 


products. Changes in two important 
phases of marketing have resulted, of 
which the first has been increased speed 
and the 


from orchard to packing shed; and the 


efficiency in moving harvest 
second lowering of transportation costs 
In supplying near-by markets, such as 
the San Francisco Bay area 


Walnuts have been marketed through 
a growers’ coop rative, the Contra Costa 


County Walnut Growers’ 


\ssc ciation, a 
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Distribution of the various crops in the Ygnacio Valley 
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YGNACIO VALLEY 


CROP COVER ANO 
TRANSPORTATION 


MIXED WALNUTS 
AND APRICOTS 
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, open fields, housing units, 


Walnuts alone or in combination with apricots or grapes occupy most 


division of the state-wide California 


Walnut The 


principal walnut market has been New 


Growers’ Association. 


York, with Chicago and other large 
midwestern cities also buving large 
quantities. In 1944 the valley pro- 
duced 3,779 tons of walnuts, about 
6 per cent of the California total of 
65,000 tons. The United States total 


production for 1944 was 71,000 tons. 
Although our Period of Subs«rbaniza- 


tion commences about 1940 date 
does not mark decline of \ On 
the contrary, walnut produ has 
increased since that time and was as 


great in 1946 as in any previous vear. 


However, the one hundred landowners 


reported in 1913 had increased to three 


hundred twenty-seven by 1935, an 


indication — of the great increase in 








146 ECONOMI 


population and of the predominance of 


small orchards. 


PERIOD OF SUBURBANIZATION 


Development of suburbanization in 


Yenacio Valley 


population of the San 


is result of expanding 
Francisco Bay 
cities and of the following contributing 


factors: (1) population pressure and 
housing shortage, especially during and 
after World War II, which caused people 
to seek new homes; (2) completion of a 
highway tunnel through the crest of 
the Berkeley Hills providing fast, direct 


route from Oakland to central Contra 


Costa County; (3) the almost universal 
as means of con- 
ideal of 


‘ranch’’ near the citv; and 


use of the automobil 
vevance; (4) the California 
living on a 
5) the general increase of incomes 
during the war vears. 

itself in 


Suburbanization manifests 


this area in the development of houses 





FIGURE 1% 
valnuts and vines in the foreground, peat 


\crial view of a section of orchard in the north central portion of the valley 
rivht center, 
a vinevard in the left background Alkaline area 
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on small plots of land of one acre or 


less. The houses are used only as 


residences by their owners, who derive 
their incomes from employment in on 
of the Bay cities to which they commute 
daily by automobile. Among ranchers 
there has been little Opposition to sub 
division of orchard land because of the 
certainty of large immediate profits. 
Although the 
banization had 
1930's and had 


later war vears, it was not until close 


trend towards subur 


started in the middle 


grown slowly until the 


of the war that the movement really 


gained impetus; today small lots and 


new ranch style homes are appearing 


with ever increasing frequency. Some 


indication of the extent of the growth 


can be given with citing the number of 


landowners registered in the county, 


Assessor's (thee different Vears. In 


1935 there were three hundred twenty 


seven landowners 1n the valley. During 


Mixed 
a fallow field in the right background, and 
are evident in the near portion of the vineyard 


a 


ee 
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the next five vears of slow growth that 
number had increased to four hundred 
twenty-seven. At the end of 1945, the 
vear of the end of the war, there were 
five hundred seventy-three landowners 
and the approximate figure for 1946 was 
six hundred twenty-five. During the 
year 1947, to judge by number of houses 
under construction and assuming each 
one to represent a landowner, it is a 
safe estimate that the number of land- 
owners will reach seven hundred fifty. 
During the period from 1940 to 1945 
population of the San Francisco metro- 
politan area increased from 1,461,804 
to 2,151,000. 


€ ONCLUSIONS 


In previous sections of this work the 
valley has been described as it) was 
before the coming of western European 
culture, and as it appeared through 


various and changing land utilizations 


| I1GURI 19 | iryve rane h hou ‘ Note contrast 


ground and the mixed orchard in the right foreground; also actually a contrast of excellent 
poor! oil a 


until an agricultural cvcle has nearly 
been completed and almost terminated 

with the spread of suburbanization 
and consequent urban influences. 

First utilization of the land of Yenacio 
Valley was for livestock grazing, an 
industry it could have supported to a 
reasonable extent in perpetuity, as long 
as native grasses were permitted to 
survive and reproduce and the park 
landscape was left unchanged The 
Rancheros who held the land until the 
late 1840's would probably have been 
quite willing to have left the land to 
this use. However, introduction of 
American culture was also introduction 
of a new economic and social philosophy. 
Since cattle continued to be highly 
profitable, more and more cattle were 
raised until they exhausted available 
feed supply and created shortage. The 
problem was solved by growing grains 


as a feed, until profits from growing 





between the dense walnut orchard in the back 


and 
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grain for food exceeded those made 


by raising cattle. Then livestock was 
supplanted by extensive grain growing, 
which lasted for two decades. In the 
early 1880's falling prices brought lower 
profits, and the inhabitants of the valley 
changed to a new type of agriculture, 
extensive production of fruit, which had 
been previously grown in the valley on 
a small scale. 

Fruit, and walnuts the successor to 
fruit, were well adapted to valley en- 
vironment like 
were at first raised within limits of the 


and, much livestock, 
However expansion 
the 
late 1920’s and local water supply was 
Water 
external sources helped to solve the 
1940's, so that 


production of fruit and nuts has again 


valley's resources. 


of orchard industries occurred in 


overtaxed and depleted. from 


problem in the early 


reached new highs. 

A new element was introduced just 
before the second great war, invasion of 
the 


who 


peoples from large, overcrowded 


cities near by purchased small 


plots of orchard land for homesites. 
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The development has shown marked 
growth since conclusion of the war. 

As result of their work in this study, 
the writers are of the opinion that the 
suburbanization trend will continue with 
the next 


decade and that, in that time, agricul- 


increasing intensity during 
ture in the valley will be considerably 
curtailed. However, although there is 
the possibility that the introduction of 
light industry might lead to further in- 
tensive settlement and to ultimate ur- 
the feel that a 


considerable portion of the present fruit 


banization, writers 
and walnut cultures will continue during 
the foreseeable future. 

The study of land utilization in 
Ygnacio Valley reveals a situation typi- 
cal of the historic development of many 
of the small central and southern Cali- 
With the tremen- 
dous increase in California population 


fornia coastal valleys. 


during the last five years, many of the 
valleys adjacent to the great metropoli- 
tan areas of Los Angeles and San Fran- 
cisco have felt similar influxes of urban 
influences. 


VOLTA REDONDA: SYMBOL OF MATURITY IN 
INDUSTRIAL PROGRESS OF BRAZIL 


Robert G. Lon g 


OLTA REDONDA marks the 


beginning of a 


new industrial 

era in Brazil. In this’ once 

sleepy little village, the Companhia 
Sidertirgica Nacional (National Steel 


Company) has erected a large, modern, 
manufacture of 


With the plant Brazil 


own 


state-owned plant for 


steel Figure ] 


is utilizing her rich mineral re- 


sources, and has greatly reduced her 


dependence on uncertain world markets. 
Historically, iron smelting began in early 


colonial times with small charcoal- 


burning furnaces located near deposits 
of iron ore. However, Brazilians made 


little progress in the smelting industry, 
since their attention was diverted again 
mineral and agricul- 


1940, Bra- 


zilian steel was still produced in furnaces 


and again by new 


tural discoveries. Thus, in 


using charcoal, and combined vearly 
output amounted to only one-half the 
production about 300,000 tons) of the 
new coke-burning plant at Volta 
Redonda. 

Prior to organization of the Com- 


Nac ional, 
the hands of 


aanhia Sidertrgica rroduc- 
| 


tion of steel was in three 
major companies. The Companhia 
Belgo-Mineira, 


Minas Gerais, 


Sidertirgica located in 
produced 60 per cent of 
141,076 


has 


the country’s total 
1940. The 
plants, one at Sabara and the other at 
Monlevade, the latter being eX- 
panded to produce 150,000 tons of steel 


output of 


tons, in company two 


with 

products annually. The second largest 
producer in 1940 was Companhia Bra- 
sile ira de Mineracao e NM talurgica which 
accounted for 19 per cent of the coun- 
try’s production from its furnaces near 
Santo Andre, Sao 


Paulo. Companhia 


Brasil ira de 


Estado do 


Usinas Metalurgicas of 
ranked third, making 
up 17 per cent of the domestic total in 
1940. 
supplied by 


Rio, 


The remaining 26 per cent was 
producers operating small 
blast furnaces of 10 to 20 tons pig iron 
capac ity per dav, Oe nerally sold to local 
foundries and steel plants. 


Although pre <duction of steel increased 


seven times from 1930 to 1940, in the 
latter year Brazil still imported 70 per 
cent of her 500,000 tons annual con- 
sumption of iron and steel raw and 


manufactured products. The following 
table of imported steel products with 
accompanying percentages for the vear 
1939 points out some deficiencies in the 


Brazilian steel industry. 


m por > Per Cen 

Rails 17 
structu 5 
R inds j s 16 
W nrod 17 
I 14 
S es 15 
Tut 10 
Ct 6 

100 


During the period 1937-39, Germany 
was principal source of iron and steel 
crude and semi-manufactured forms, 
accounting for 34 per cent of the total. 
The United States supplied 33 per cent 
for the same period, Brazil being one of 
her best customers. England was third 
largest source, taking care of 6 per cent 
of the imports. The picture had changed 
radically by 1940. The effects of World 
War Il felt 
Brazil. Purchases from Germany were 
reduced to 0.2 per cent, from England 


were being strongly in 
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to 3 per cent, while imports from the 
United States increased to 93 per cent 
of the total. Such dependence upon 
uncertain foreign markets gave to Brazil 
another reason for desiring an integrated 
domestic steel plant. 

Even with a rapidly increasing steel 
industry based on charcoal, material 
reduction of imports was not easy be- 
cause of the quantity and variety of 


products required. This was the funda- 


mental reason for the development. of 


the plan to construct the large-scale 
works at Volta Redonda to be financed 
by joint capital of the United States 
and Brazil. 

Attention was focused on the growing 


need for steel during the 1930's, and in 


LOCATION MAP 


COMPANHIA SIOERPURGICA NACIONA 
VOLTA REDONDA 
° me 


wate 





FIGURE 1 Volta Redonda hes a short dis 


tance northwest of Rio de Janeiro \ new 
industrial era for Brazil has begun with the 
erection there of a large modern state-owned 


plant for manufacture of steel 


the late r part of the decade the govern 
ment took over the vital problem and 
organized a special commission for its 
A North-American-British Syn 


dicate proposed a plan whereby 


study. 
srazil 
would export iron ore in exchange for 
imported coal. However, the Brazilian 


commission rejected the plan in favor 


(GEOGRAPHY 


of their own project, which called for 
building a modern steel plant, based on 
domestic raw materials, to sell to a 
domest market, and to be protected 
by tariff barriers as long as necessary. 
The basic points of the plan as proposed 
by Lieut. Colonel Macedo Soares e 
Silva, were part of the contract signed 
with the United States on September 26, 
1940. 

The problem of location of the plant 
was put in the hands of a_ technical 
commission which studied relationships 
to sources of raw materials, markets 
and existing means of transportation. 
It was decided to place the plant in the 
Paraiba Valley on the main line of the 
Central do Brasil, between the two 
urban markets of Rio de Janeiro and 


Sao Paulo. The 


for domestic markets since it 1s expect d 


location is excellent 


that 45 per cent will be used in Sao 
Paulo, 30 per cent in Rio de Janeiro, 
20 per cent in the southern states and 


5 per cent in the north, the last two 
areas being easily reached by cheap 
coastwise steamer transportation 
Within a radius of 250 miles of the 
site falls 68 per cent ol Brazil's steel 
consumption, and 80 per cent lies within 
a radius of 375 miles. Location of th 
plant in the valley is also good from 
a strategic point of view since the valley 
trends parallel to the coast roughly 50 
miles inland and is separated from it 
by the zone of the Great Iscarpment. 
With respect to raw materials, the loca 
tion is about the best that can be had 
in a country in which distance so widely 
sf parates coal and iron de posits Cheap 
water transport is available for move 
ment of coal northward from the mines 
inn Santa Catarina to the ports of Rio 
de Janeiro and Angra dos Reis; thence 
it moves to Volta Redonda by existing 
rail lines (Figure 2). The iron ore ts 
transported south from mines in Minas 
established 


(serais located along the 


+ vaepsanm 


ET oe 
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railroad. Limestone and dolomite are 


also available near ore deposits and 
close to Volta Redonda in the Paraiba 
Valley. 

Volta Redonda is located on the 
Paraiba River in the State of Rio de 
Janeiro, about 90 miles from Rio de 
Janeiro and 6 miles west of Barra 
Mansa. A bend in the river at this 
point has provided the plant with a 
level filled area about one-half mile 
wide by three miles long. The river 
also furnishes ample supply of fresh 
water supplied to mills by a= special 
pumping station (Figure 3). The Rio 
de Janeiro Tramway, Light, and Power 


Company proy ides electricity for opera- 
The 


hydro lectric 


tion of all departments. current 


1s generated in a station 


about thirty miles awa\ 


The climate of Volta Redonda = is 
mild, due in vyreat part to its elevation 
of 1,200 feet above sea level. Chere 


are sufficient sources of food near the 


plant, the State of Sao Paulo being the 
producer of garden and 


large st crops, 


the region is one of the foremost dairs 
centers in Brazil 

One of the major problems in bringing 
Volta Redonda to a reality was improve- 
railroads to permit 
flow of 


furnace 


ment of existing 


uninterrupted raw materials 


The 


bye tween 


to the blast Central do 


Brasil, the 


Janeiro and Sao Paulo, had its tunnels 


main line Rio de 


widened, and it is being electrified and 
double tracked as rapidly 
The Vitoria \linas 


facilitate 


as py ssible 


line was rebuilt to 


exports of iron ore from. the 


huge Itabira deposits through the port 


ol Vitoria. Phe work done by 


was 

American engineers during the war, 
when the United States and Great 
Britain became worried about their 


dwindling domesti supplies of hich 


In agreement with the 
Brazil formed the 


Doce, 


yracde ore, two 


hations, 


do Valk 


Companhia 


Rio took over Britain's 


\NIATURITY 
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mining concessions at Itabira, and 
received a loan of 14 million dollars from 
the United States I-xport-Import Bank 
harbor-dredging and 


While Volta 


donda at present uses ore obtained from 


for purchase of 


mining equipment. Re- 


mines which lie closer to the plant, it 


is expected that part of the Itabira 


production will eventually be consumed 
there. 

Actual construction on the principal 
installations began in 1942, and in 1943 
water lines, 


grading, sewers, railways, 


SOURCE AND MOVEMENT 
OF RAW MATERIALS TO 
VOLTA REDONDA 


~eeee RAIL ROALD 
= - WATER TRANSPORT 


NOARY 





FicgtrEe 2 Coal to Volta Redonda moves 
northward trom the mines in Santa Catarina 
to Rio de Janeiro and Angra dos Reis and 
thence northward by rail; iron ore comes by rail 


southward from the mines in Minas Gerais 


roads and = foundations were nearly 


compl ted It Was recognized from the 


start that to build the large plant it 


would bn necessary to have adequate 


housing facilities for the large army 


of workers \ model industrial town 


was built with cottages complete with 


wooden floors and bathrooms, hotels, 


shopping facilities, schools, churches, 


parks, sports areas, and a little motion 


picture theatre Over 10 million dollars 
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were spent to construct the village, and 
today it serves to house over 4,000 
workers who operate the plant. 

Volta Redonda, having one _ blast 
furnace with a nominal capacity of 
1,000 tons daily, is designed to produce 
300,000 tons of steel annually. 
sion has been made to allow for addition 


Provi- 


of more furnaces to increase ultimate 
production of the plant to one million 
tons per year. Actual operation began 
in the summer of 1946, although official 
inauguration of the works by President 
Dutra did not take place until October 
13, 1946, when the steel rail laminator 
went into production. At that time, 
output of steel was estimated at 800 
tons per day; however, many of the 
processing mills were not yet completed. 
In June 1947, almost all departments of 
the plant, which included coke plant, 
by-product plant, blast furnace, open- 
hearth, blooming mill, rail and structural 
mill and plate mill, were in continuous 
operation. It is expected that the hot 
strip mill and the cold mill will start 
operating soon. The projected annual 
production of Volta 
follows: 


Redonda is as 


Product Tons Lites 
Rails and accessories 90,000 
Structural forms, medium and heavy 25,000 
Rods, round and flat.. 50,000 
Plates. 60,000 
Billets... 20,000 
Tinplate 50,000 
Coke.. 50,000 
Pig iron 50,000 
Amonium sulfate 4,000 
Light oils 3,609,000 
Toluene 200 
Tar.. 9,000 


Brazil possesses all raw materials 
necessary for steel production, this 
being one of the main reasons for the 
decision to build a large-scale domestic 
steel plant. Abundance of iron ore, 
manganese, limestone, and timber for 


charcoal in the State of Minas Gerais 


(GEOGRAPHY 


permitted early and continued = small- 
scale manufacture of steel; however, 
location of coal far to the south and the 
poor grade of the deposits plus the lack 
of capital retarded development of a 
modern industry. With Brazilian and 
American capital backing the Com- 
panhia Sidertrgica Nacional it is now 
possible to bring together domestic raw 
materials necessary for the production 
of steel. 

Iron ore for Volta Redonda is mined 
in Minas Gerais along the Central do 
Brasil between the cities of Lafavette 
Barbara 
The mines, located about 


Belo Horizonte, and Santa 
(Figure 2). 
250 miles from the plant, are operated 
by open-pit methods. The tremendous 
reserves of Minas Gerais, estimated at 
almost 22 per cent of the world’s known 
iron ore, are of exceptionally high 
quality. The ore used at Volta Re- 
donda contains between 58 and 66 per 
cent iron and less than 1 per cent 
phosphorus. The major problem is to 
increase production of iron ore to feed 
Volta Redonda, to supply other mills 
engaged in the industry, and to maintain 
an average annual export of about 
300,000 tons. 

Both domestic and imported coals 
Much 
of the coal of south Brazil is of non- 
coking 


are consumed at Volta Redonda. 
variety, since it contains a 
substantial amount of sulphur and ash. 
Santa 


does produce a 


However, the Catarina field 
coking 


coal. (Cleaned Santa Catarina coal 


satisfactory 


has an over-all fuel value of about 
80 per cent that of good imported coal.) 
During construction of Volta Redonda, 
samples of coal were sent to the Battelle 
Memorial Institute in Columbus, Ohio, 
and then tested thoroughly in Koppers’ 
coke ovens. It was found that a satis- 
factory product could be produced after 
removal of a large percentage of the 
ash by washing. Washed Santa Catarina 


= sere rengaceewtene 


en 
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coal has approximately the following 
composition 


Material Per Cent 
Moisture 3.31 
Sulphur 1.24 
Ash 17.70 
Volatile matter 30.15 
Fixed carbon 52.16 


FIGURE 3. 


coal, pulverized and processed in the 
55 coke ovens which have a carbonizing 
capacity on a 17'%4-hour coking period 
of 1,558 tons of wet coal per day. 
Brazilian coal is mined in the states 
of Sao Paulo, Parana, Santa Catarina, 
and Rio Grande do Sul. 
sumption of both domestic and imported 
coal is estimated to be about 2,500,000 


Annual con- 





The Paraiba River furnishes an ample supply of fresh water to the Volta Redonda 


mills. The mills are situated on a level filled area about one-half mile wide and three miles long at 


a bend in the river 


The coal is mined in open cuts from 
the Permocarboniferous beds of the 
southern Santa Catarina basin in the 
triangular area formed by Tubarao, 
Cresciuma, and Lauro Miiller (Figure 
2). At Tubarao it is washed in a coal- 
treating plant and sent to the ports of 
Laguna or Imbituba for transshipment 
by water to Rio de Janeiro and Angra 
dos Reis. The former receives the bulk 
of the coal and sends it to Volta Redonda 
over the Central Railroad, while the 
latter is asmall port connected with the 
steel plant by the narrow gauge, single- 
track, but electrified Réde Mineira de 
Viacao (railroad). At Volta Redonda 


the native coal is mixed with imported 


tons with tendency toward increase in 
recent vears. The table below. gives 
production figures for the year 1940: 


{mount in 


Slate Per Cent 
Metric Ton Pare 
Rio Grande do Sul 1,065,488 80 
Santa Catarina 265.638 20 
Parana 2,77 
Sao Paulo 2,402 
Total 1,336,301 


The total output of 1,336,301 metric 
tons in 1940 represents an increase of 
28 per cent over 1939, 47 per cent over 
1938, and 76 per cent over 1937. Thus, 


with growing production each year 
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Brazil has reduced her dependence — Brazil is filling an important gap in her 
upon other nations for imports of coal. industrial economy. The structural 
Following the policy of increasing pro- forms required by the growing metrop- 
duction to decrease imports and to olises of Rio de Janeiro and Sao Paulo, 
supply Volta Redonda with coking and rails and accessories needed to 
coal, Santa Catarina raised her output improve and extend the railroad net- 
to 568,000 tons in 1943. work, are being manufactured in in- 

Limestone and dolomite are obtained creasing amounts. Important items 
in Minas Gerais at Lafayette and Pedra’ such as Toluol for TNT, benzol for 
de Sino which are about 220 miles via motor fuels. 
the Central Railroad from Volta 


and coal tar for textile 


) . 
Re- industry dyes, now come as by-products 


donda. Dolomite is also quarried at from the coke ovens. 


Barra Mansa, a few miles downstream Thus. Volta 


Redonda has great sig- 
from the plant. 


: J nificance to Brazil. It means that a 
Brazil has large reserves of man- oe . ; ; 
variety of steel products are manu- 
ganese and exports considerable amount, . 
eae ie factured at home, and that she its less 
to the United States and Europe. The co , 
: : ; dependent on foreign imports. It is 
ore for Volta Redonda comes prin- a ce ; 
: . : the beginning of an economy built on 
cipally from the Lafayette area in Minas oc 
ce : the firm base of industry rather than 
Gerais, where several open-cut mines 


: . . n - fluctuating base of agriculture. 
are connected with the Central Railroad the fluc dwianeah clea seat eae 
F Che coordinated national ettort to 


; ; . sisaa ct] - ‘als js Iso 
important being the workings of the utilize domestic raw material 1 alse 


Morro da Mina deposit, controlled by 4 milestone in Inter-American coépera 


by means of spurs, one of the most 


the United States Steel Corporation. tion that involved loans, priorities, and 
With increasing production of a_ the service of American engineers to 


variety of products from Volta Redonda, bring Volta Redonda to a reality. 
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